THE INTERNATIONAL CONGRESS OF MATHEMATICIANS 
CAMBRIDGE, MASSACHUSETTS, U.S.A., SEPTEMBER 4-12, 1940 


On invitation by the American Mathematical Society, an Interna- 
tional Congress of Mathematicians will be held in Cambridge, Massa- 
chusetts, in 1940. 

Former Congresses. In connection with the World’s Columbian 
Exposition in Chicago in 1893 there was an International Congress of 
Mathematicians. The first congress in Europe was held at Ziirich in 
1897, and the most recent one met in Oslo in 1936. In the interim, with 
a few omissions necessitated by the World War, there have been ses- 
sions about once every four years. These have all been in Europe ex- 
cept for that of 1924, which was held at the University of Toronto 
with the financial support of the province and the Dominion. 

At recent congresses, the number of countries represented has been 
about 40, the number of members about 600, and the number of short 
papers submitted about 250. 

Time and place. The dates of the Congress have been fixed as Sep- 
tember 4-12, 1940. The Society will omit its usual summer meeting 
in 1940. Harvard University and the Massachusetts Institute of 
Technology will be the local hosts of the Congress. Some neighboring 
institutions will join in the hospitality, but all institutions in the 
United States and Canada are invited to consider themselves as par- 
ticipants. Mathematicians so desiring will be housed in the Harvard 
University dormitories at modest rates, and meals will be served at 
cost in the University dining rooms. There will be accommodations 
for members of families, special provision being made for the care of 
children. Those who prefer to live in hotels can be comfortably pro- 
vided for in Cambridge or Boston. It is expected that the Society will 
be able to furnish room and board without charge for a considerable 
number of foreign guests during the week that they are in Cambridge. 
In connection with the Harvard Tercentenary, the American Mathe- 
matical Society and the Mathematical Association of America met 
in Cambridge in September, 1936. There is no need of assuring any 
of the 800 people who were present then that excellent arrangements 
will be made for the Congress. 

Organization. Plans for the scientific features of the Congress are 
well under way. Following precedent, there will be a score of invited 
addresses, each of an hour’s length, and sectional meetings for the 
presentation of short papers. 

An innovation will be conferences, somewhat after the pattern of 
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recent international gatherings in Moscow for Topology and in 
Ziirich for Probability. Each conference will be devoted to some field 
in which a vigorous advance has recently been made or is currently in 
progress. The purpose will be the exchange of information and opinion 
by specialists in the field, and the dissemination of new and impor- 
tant results among the mathematical public at large. This will be ac- 
complished by a coérdinated program of formal lectures and informal 
open discussion. Among the conferences will be one on Algebra, with 
Professor A. A. Albert as chairman, one on the Theory of Measure, 
Probability, and Allied Topics, with Professor Norbert Wiener as 
chairman, one on Mathematical Logic with Professor H. B. Curry as 
chairman, and one on Topology with Professor Solomon Lefschetz 
as chairman. 

Six sections are tentatively planned for the presentation of papers: 
(1) Algebra and Theory of Numbers; (II) Analysis; (III) Geometry 
and Topology; (IV) Probability, Statistics, Actuarial Science, Eco- 
nomics; (V) Mathematical Physics and Applied Mathematics; (VI) 
Logic, Philosophy, History, Didactics. The International Commis- 
sion on the Teaching of Mathematics proposes to have a session in 
connection with the Congress. 

These short papers will be preferably in one of the official languages 
of the Congress (English, French, German, and Italian), and will not 
exceed ten minutes in length. 

Social features, excursions. There will be many interesting enter- 
tainment features provided—reception, garden party, symphony con- 
cert, and banquet. In addition there will be a number of automobile 
excursions, and it is hoped that American mathematicians will be 
able to assist in the entertainment by putting their automobiles at 
the disposal of the Entertainment Committee for trips to be made 
out of Cambridge. 

Every effort will be made to facilitate the travel at reasonable cost 
of foreign participants while in the United States. Previous to the 
Congress, opportunity will be given them to see New York City under 
the guidance of some mathematician. It is expected that an interna- 
tional exposition will be in progress at that time in the city. Excur- 
sions to Washington, Niagara Falls, and other places will be arranged 
if there is demand. 

Membership in the Congress. Membership in the Congress will be 
open to all persons, whether they are able to be present in person or not. 
For regular members of the Congress, the fee is $10.00; these persons 
will receive the Proceedings of the Congress. Persons not participat- 
ing in the scientific deliberations may become associate members, for 
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whom the fee is $5.00; they will not present papers nor receive the 
Proceedings but will be entitled to many of the other privileges of 
membership. 

Financial support. Besides the support from Harvard University, 
Massachusetts Institute of Technology, and other institutions in the 
neighborhood, generous subventions have been subscribed for the 
Congress by the Carnegie Corporation, the Institute for Advanced 
Study, the National Research Council, and the Rockefeller Founda- 
tion. 

Information. Detailed information will be sent in due course to all 
members of the American Mathematical Society. Others interested in 
receiving information may file their names in the Office of the So- 
ciety, and such persons will receive from time to time information 
regarding the program and arrangements. 

Communications should be addressed to the American Mathe- 
matical Society, 531 West 116th Street, New York City, U.S.A. 


THE ORGANIZING COMMITTEE 
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HARRY WALTER TYLER—IN MEMORIAM 


With the sudden death of Harry Walter Tyler on February 3, 1938, this country 
lost an able administrator and a remarkable man. As a student he showed unusual 
mathematical power. After graduation, however, he chose to follow the path of 
“maximum usefulness rather than least resistance.” As a consequence most of his 
life was devoted to administrative work, often but little related to Mathematics. 

A native of Ipswich, Massachusetts, where he was born in 1863, he entered Massa- 
chusetts Institute of Technology at the age of seventeen as a freshman in the chemis- 
try course. During his undergraduate years he led in student activities. For the love 
of it he took all the mathematics courses then offered, and after graduating in chemis- 
try accepted an instructorship in mathematics. A few years later, accompanied by his 
wife, who as Alice Brown was a classmate in chemistry, he studied further abroad. 
One year was spent at Géttingen, a second at Erlangen, where he was awarded the 
degree of Doctor of Philosophy in 1889. 

Years of strenuous work followed, during which he not only was promoted to a 
full professorship at the age of thirty, but actively participated in the administration 
of the Institute. As Secretary of the Institute (a position which at that time included 
the duties of Registrar, Director of Admissions, Secretary of the Faculty, Dean, and 
sometimes even Medical Director), as chairman of many important committees, par- 
ticularly those on Admission and Courses of Instruction, as Adviser to the President, 
he was a guiding power during the early days when the very existence of the school 
was imperiled. With vision and sound judgment he worked untiringly to give the 
students the best instruction and broadest development possible. 

At the same time he was anxious to build up his own department, of which he was 
elected head in 1901. For nearly forty years he was responsible for every appointment 
made. That the department grew from one of hardly more than freshman standard 
to a position of world importance during that period testifies to his success. 

His active interests also extended to faculty and alumni relations. For some time 
he was Secretary of the M. I. T. Alumni Association and for several years he was 
President of the Faculty Club. As Chairman of the Walker Memorial Committee 
he guided the campaign which brought into existence the splendid student center, 
almost as much a memorial of Tyler himself as of the former president after whom 
it is named. 

In the early days of the American Mathematical Society he was a member of the 
Council and of the Committee on Policy of the Transactions, and he was also Chair- 
man of the Committee on College Entrance Requirements which reported in 1903. 
In 1904 he reported on the International Congress of Mathematicians for the Bulletin, 
and in 1925 he was Vice President of the Society. 

He took a very active interest in the American Academy of Arts and Sciences, 
serving as Librarian, 1912-1914, and Corresponding Secretary, 1914-1924. For many 
years he was prominent in the American Association of University Professors, having 
been a charter member and having served as General Secretary from 1916 to 1934. 
At one time he also served as the Association’s Vice President and worked on its 
Committee on Academic Freedom. He was a member of the College Entrance Ex- 
amination Board, the Cosmos Club, the English Speaking Union, the History of 
Science Society, and the Society for the Promotion of Engineering Education, serving 
as chairman of its Committee on Entrance Requirements. He assisted in establishing 
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the Association of Mathematics Teachers of New England and spent years carrying 
on work in its behalf. 

Many happy summers were spent with his wife and four daughters on the shores 
of Lake Winnipesaukee in New Hampshire. His love of the out-of-doors and moun- 
taineering was expressed in his enthusiastic membership in the Appalachian Moun- 
tain Club, of which he was at one time president. 

He submitted his resignation at the Institute of Technology in 1930 in order to 
continue his activities with the American Association of University Professors, whose 
central offices he moved to Washington. There he also held the position of Consultant 
in Science at the Library of Congress, energetically pursuing this work until the day 
of his death. 

While his department is a living memorial, his activities outside his department 
have been his chief contribution to the Institute and to American education. 


H. B. 


HERMANN WEYL 
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CARTAN ON GROUPS AND DIFFERENTIAL GEOMETRY 


La Théorie des Groupes Finis et Continus et la Géométrie Différentielle traitées par la 
Méthode du Repére Mobile. By Elie Cartan. (Cahiers Scientifiques, no. 18.) Paris, 
Gauthier-Villars, 1937. 64-269 pp. 


This book, which originated from a course of lectures given in 1931-1932 at the 
Sorbonne, covers in a somewhat more explicit form essentially the same material as 
no. 194 (1935) of the Actualités Scientifiques et Industrielles (see the review, this 
Bulletin, vol. 41 (1935), p. 774). By means of the method of the repére mobile the 
author studies arbitrary manifolds M) in a Klein space R whose geometry is de- 
scribed by its group of automorphisms. The chief aim of this review shall be to bring 
out the axiomatic foundations of the theory. 

Coérdinatization of a space R consists in a one-to-one mapping of the points A of 
R upon a manifold = of (numerical) symbols x serving as codrdinates. In a Klein space 
such coérdinatization is possible only with respect to a frame of reference, or briefly 
frame, f. An abstract group G and a realization of it by means of one-to-one trans- 
formations of = are supposed to be given. We thus deal with four kinds of objects: 
points A, symbols x, frames f, and group elements s, their mutual relation being 
established by two axioms (a) and (b): 

(a) Any pair of frames f, f’ determines a group element s = ({-f’) called the transi- 
tion from f to f’. Vice versa, any element s of G carries a given frame f into a uniquely 
determined frame f’ such that s=(f—f’). Succession of transitions f—f’—f” corre- 
sponds to the composition of group elements: 


s=(—f), imply ts = 


(The identical element is ff, and f’—f is the inverse of f—f’.) 

(b) With respect to a given frame { each point A determines a symbol x=(A, f) 
as its codrdinate, thus setting up a one-to-one correspondence A¢x between R and 
x. The coérdinate x’=(A, f’) of A in another frame f’ arises from x by the trans- 
formation associated with the group element s = (f—f’) in the given realization. 

Consequences: f, f* being any two frames, the equation (A*, f*) =(A, f) defines a 
one-to-one mapping A—A* of R upon itself, the space automorphism {f, f*}. If a 
group element ¢ changes f, f* into g, g*, one evidently has at the same time (A*, g*) 
=(A, g). Hence the space automorphisms {f, f*} form a group isomorphic with G; 
but their isomorphic mapping onto the elements of G is fixed except for an arbitrary 
inner automorphism of the group G. Figures in R which arise from each other by 
space automorphisms are considered equal. 

We are concerned with \-dimensional parametrized manifolds 


x= x(h,---,h), 


where f, are real parameters. Let us employ for a moment ordinary real coérdi- 
nates in R, x=(x,---, xa). At a given point A=(h,---, 4) of M) the functions 
xi(ti, - - + , 4) and their derivatives up to a given order p constitute a contact element 
of order , or briefly a p-spread. We obtain a succession of such spreads of orders 
p=0, 1, 2,---+ , each of which is contained in the following. The central problem con- 
sists in deciding when two parametrized manifolds M,, My are equal. In the analytic 
case one may ask instead under what circumstances two given p-spreads are equal, 
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and then apply such a criterion to the aforementioned succession of spreads of orders 
p=0, 1, 2,---. Westart with the lowest case, p=0, equality of two points. 

All symbols arising from a given x by the operations of our group form a layer 
$= (x) in 2. The point A belongs to ¢ if its codrdinate with respect to some, and 
hence to every, frame f lies in ¢; in a manner independent of the frames the stratifica- 
tion of 2 transfers to R. Let us assume that 2, when considered as the manifold of its 
layers, is m-dimensional and that ki,---, km are parameters whose simultaneous 
values characterize and distinguish the individual layers within this manifold. They 
can be used as point invariants (invariants of order 0) thus solving the central prob- 
lem for points. Cartan demands construction in the simplest possible way of a mani- 
fold Zo in = intersecting each layer at exactly one point x9; ki, - - - , km are introduced 
as parameters on 2p. 

With every xo on Zo there is associated the subgroup G°=G(xo) =G(ki, --- , Rm) 
of G whose elements are realized by transformations leaving xo fixed. We assume G 
to be an r-parameter continuous Lie group, and we denote by wi, - - - , w, a basis for 
the components of the generic infinitesimal element of G. Moreover, we ascertain a 
basis 

me = Culkjonr + t=1,---,m, 


for those components whose vanishing characterizes the infinitesimal elements of 
G(xo); Cartan calls them the principal components of order 0. For a point A belonging 
to the layer (xo) the frames f of order 0 are introduced by the requirement 

(A, f) = Xo. 
Transition among frames of order 0 is accomplished by means of the elements of the 
subgroup G(x»). 

From a single point A we pass on to a pair of points AA’, or more specifically to a 
line element AA’ issuing from A(A’ infinitely near A), asking again when two such 
line elements AA’, BB’ are equal. Let A, A’ belong to the layers (xo), Z(xo ), respec- 
tively; the frames f, f’ shall be restricted by the equations 
(1) (A, (44 

We want to know when there exists a frame g such that 
(4, f) = (Bg), (4, f) = (8,9). 
We introduce the frame Q’ arising from g by the transition w= (f—f’) and then obtain 
(A, f) = Xo; (A’, f’) — x6 | (B, 9) = Xo, (B’, 9’) ai x0, 

¢-f) = @-9). 
A full system of invariantive characteristics of AA’ therefore consists of the values 
ki, ki =k;+dk; of the invariants at the points A and A’, and of the set of transitions 
w= (f—f’) among frames f, f’ satisfying (1). We choose f’ infinitely near to f so that w 
is infinitesimal. With f fixed, the variation of f’ leaves the m components z; untouched 
while assigning perfectly arbitrary values to the remaining r—m components. If one 
passes from f, f’ to another pair by means of group elements s, s+ds in G(xo), G(xo), 
respectively, then w changes into 

@ = s ws + 
In other words, the 7; undergo a nonhomogeneous linear substitution 

= Do + 50; 

k 

depending on s only. 
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We apply our remark to all points A’ =(t.+dt,) in the neighborhood of a given 
point A =(f.) on a parametrized manifold M). On emphasizing dependence on the 
line element (dt,) we shall get equations 


(2) dk; = + --- + kadh, 1,---,m, 
and with respect to an arbitrary frame f of order 0 in A, 
(3) = bd +--+ + 


The matrix ||b;a|| appears here as coérdinate in a certain Klein space R“ with the 
group G(x») =G*, each element s of G® being realized by a transformation of the co- 
érdinate of the special type 

bia = + 
With the new Klein space we may proceed as before, and we then will obtain a number 
of invariants k;") of order 1 for our 1-spreads, a subgroup G“ of G® depending on the 
values of the new invariants, and the “frames of order 1” forming a subclass of the 
frames of order 0 and turning into each other by means of the elements of G™. A 
basis for those components of the generic infinitesimal element of G whose vanishing 
characterizes the elements of G) may be ascertained by adding to m, --- . tm some 
further components 
The full invariantive characterization of a 1-spread consists in giving the values of 
ki, Ria, and k;. The coefficients c™ in (4) depend on these arguments. 

In the same fashion as from 0 to 1, one passes from order p—1 to p. The shrinkage 
of the group G2 G°2 GS --- must come to a standstill after a finite number of 
steps, and with the next step the production of new invariants will stop. On a para- 
metrized manifold M) all these invariants are functions of the parameters t,. Their 
coincidence for two such manifolds My, My is necessary and sufficient for the mani- 
folds to be equal. This unicity theorem is accompanied by a corresponding existence 
theorem. For one-dimensional manifolds the invariants are subject to no restriction, 
while in the case of several parameters fg certain integrability conditions must be 
satisfied. 

It is possible, and becomes sometimes desirable, to investigate special classes of 
manifolds by imposing conditions on the invariants. 

Curves in euclidean 3-space E; are one of the simplest examples of our theory. 
With respect to a cartesian frame, we have triples of numbers (x1, x2, x3) as coérdi- 
nates; the space is homogeneous, and Ze consists of the one symbol (0, 0, 0). The 
frames with the point A of the curve as their origin are of order 0; those whose first 
axis, moreover, coincides with the tangent, are of order 1; and finally the Frenet tri- 
hedral is the one frame of order 2. Here the process comes to a standstill. There is no 
invariant of order 0, but there is one each of the orders 1, 2, 3, namely ds/dt (¢ being 
the parameter, ds the arc element), curvature p, and torsion 7, respectively. For the 
minimal curves in the (complex) E; for which the invariant ds/dt vanishes, the above 
normalization of the frames of order 1 becomes impossible; they therefore require a 
separate treatment illustrating our remark in the preceding paragraph. The same is 
true for the plane curves with p=0. 

Slightly more complicated is the study of manifolds without a fixed parametriza- 
tion. One then wants to know when two manifolds, 


My: and My: «= 
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may be changed into each other by a suitable automorphism combined with a suitable 
transformation of the parameters. Both influences, of the arbitrary frame f and of the 
arbitrary parameters t,, have to be taken into account. In that case one must combine 
the coefficients kig with the jq in (2) and (3) as coérdinates in a Klein space R™, 
since the transformation of the fg affects the bia as well as the kia (although the latter 
are indifferent towards a change of frame). It is this problem with which Cartan deals 
in the present book, and in some way he reduces the second influence, the choice of 
parameters, to the choice of the frame. I did not quite understand how he does this in 
general, though in the examples he gives the procedure is clear. To me it seems advisa- 
ble to keep both factors apart from the beginning; the process itself tends to normal- 
ize both in mutual interdependence as it advances to higher and higher orders. The 
same situation is met with everywhere in differential geometry. For instance, rieman- 
nian spaces could be treated by introducing coérdinates and attaching to each point 
A a frame, that is, a cartesian set of axes. Invariance is required with respect to arbi- 
trary transformations of the coérdinates and to orthogonal transformations of the 
frames which may depend arbitrarily on the point A. One knows how Gauss, Rie- 
mann, and Einstein got around the frames: the parameters once chosen define uniquely 
at each point an affine set of axes, and one takes advantage of it by treating cartesian 
geometry in terms of affine frames and a fundamental metric form rather than in 
terms of cartesian frames. Cartan goes here to the opposite extreme by normalizing 
the parameters in terms of the frames. I should advocate full impartiality on both 
sides as long as one deals with fairly general differential geometric problems. 

The book under review pursues a three-fold purpose: it contains (1) an exposition 
of the general theory of finite continuous Lie groups in a terminology adapted to its 
differential geometric applications; (2) a general description of the method of repéres 
mobiles; and (3) its application to a number of important examples. The arrange- 
ment is didactic rather than systematic. Thus the first examples, Chapters 1-3, on 
curves in E;, minimal curves in E;, ruled surfaces in E; (considered as one-dimen- 
sional manifolds of lines), precede the general formulation. Chapters 4-9, 11, 13, 14, 
deal with Lie groups. While the topics (1) and (3) are given in full detail, the central 
problem (2) emphasized by this review is but briefly dealt with, at the beginning of 
Chapter 10 more from the standpoint of transformation groups, at the beginning of 
Chapter 12 more from the abstract standpoint. In both chapters there follow further 
applications: curves in the affine and the projective planes, and arbitrary surfaces in 
E;. With the last example, the only one concerned with manifolds of more than one 
dimension, the integrability conditions turn up; although their réle in the theory of 
Lie groups is amply discussed, their general formulation as an intrinsic part of the 
existence theorem in the theory of repérage is omitted. 

All of the author’s books, the present one not excepted, are highly stimulating, 
full of original viewpoints, and profuse in interesting geometric details. Cartan is un- 
doubtedly the greatest living master of differential geometry. This review is incom- 
plete in so far as it has tried to lay bare the roots, rather than describe the rich foliage 
of the tree which his book unfolds before its reader. We should not let pass unmen- 
tioned Jean Leray’s merit in molding the lecture notes he took into something which 
is a true book and yet catches some of the vividness of the original lectures. Neverthe- 
less, I must admit that I found the book, like most of Cartan’s papers, hard reading. 
Does the reason lie only in the great French geometric tradition on which Cartan 
draws, and the style and contents of which he takes more or less for granted as a 
common ground for all geometers, while we, born and educated in other countries, 
do not share it? 

HERMANN WEYL 
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COURANT AND HILBERT ON PARTIAL DIFFERENTIAL EQUATIONS 


Methoden der mathematischen Physik. Vol. 2. By R. Courant and D. Hilbert. (Die 
Grundlehren der mathematischen Wissenschaften in Einzeldarstellungen, vol. 48.) 
Springer, Berlin, 1937. 16+-544 pp. 


Thirteen years have elapsed between the publication of the first volume of 
Courant-Hilbert, Methoden der mathematischen Physik, and this concluding second 
volume. The two volumes are a beautiful, lasting, and impressive monument of what 
Courant, inspired by the example of his great teacher Hilbert and supported by 
numerous talented pupils, accomplished in Géttingen, both in research and advanced 
instruction. Courant came to Gottingen at a time of enormous political and economic 
difficulties for Germany, on a difficult inheritance, with the day of the heroes, Klein, 
Hilbert, and Minkowski drawing toa close. But by research and teaching, by personal 
contacts, and by creating and administering in an exemplary manner the new Mathe- 
matical Institute, he did all that was humanly possible to propagate and develop 
Géttingen’s old mathematical tradition. How his fatherland rewarded him isa known 
story. The publication of the present volume seems to the reviewer a fitting occasion 
for expressing the recognition his work has earned him in the rest of the mathematical 
world, 

The first volume treated a closed, relatively unramified field: the doctrine of eigen 
values and eigen functions. It met with enormous success, in particular among the 
physicists, because shortly after its publication these matters, due to Schrédinger’s 
wave equation, gained an unexpected importance for quantum physics. This second 
volume covers the theory of partial differential equations in all of its aspects which 
are of importance for the problems of physics. Its table of contents is therefore 
necessarily much more variegated, preventing the book from attaining an equally 
perfect esthetic unity. But it makes up for this by its wealth of material, and it shares 
the first volume’s high didactic accomplishments. Nowadays many mathematical 
books do not seem to be written by living men who not only know, but doubt and ask 
and guess, who see details in their true perspective—light surrounded by darkness— 
who, endowed with a limited memory, in the twilight of questioning, discovery, and 
resignation, weave a connected pattern, imperfect but growing, and colored by 
infinite gradations of significance. The books of the type I refer to are rather like slot 
machines which fire at you for the price you pay a medley of axioms, definitions, 
lemmas, and theorems, and then remain numb and dead however you shake them. 
Courant imparts an insight into a situation which has manifold aspects and develops 
methods without disintegrating them into a discontinuous string of theorems; and 
nevertheless, the essential results stand out in clear relief. Numerous interesting 
examples help to enliven and clarify the general theories. In still another respect I 
found this volume comforting: when one has lost himself in the flower gardens of ab- 
stract algebra or topology, as so many of us do nowadays, one becomes aware here 
once more, perhaps with some surprise, of how mighty and fruitbearing an orchard 
is classical analysis. 

Here follows a brief characterization of what the several chapters of the book con- 
tain. 

Chapter 1. The usual basic concepts, preliminaries, and isolated elementary meth- 
ods, namely: Discussion of the manifold of solutions for typical examples, the partial 
differential equation of a given family of functions, irreducibility of systems to a 
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single equation, geometric interpretation of the equation of first order, complete and 
singular integrals. Special methods of integration (separation of variables, superposi- 
tion), the Legendre transformation, linear and quasi-linear equations. The existence 
theorem for given initial values in the analytic case, treated by means of majorizing 
power series. 

Chapter 2. Theory of characteristics, first illustrated by the quasi-linear equa- 
tions. Solution of the equation of first order by means of its characteristic strips. The 
Hamilton-Jacobi theory, including its relationship to the calculus of variations and 
canonical transformations. The treatment exhibits all sides of these interrelated 
topics, which were favored subjects for Hilbert’s lectures at Gottingen. 

Chapters 3-7 deal in the main, though not exclusively, with differential equations 
of second order. 

Chapter 3. The distinction between the hyperbolic, elliptic, and parabolic cases, 
even for systems of differential equations; the latter receive a more complete treat- 
ment than in any other place of which I know. Linear equations with constant co- 
efficients. Plane waves with or without dispersion. Initial value and radiation prob- 
lems, construction of more general solutions by the method of Fourier integrals, 
retarded potentials. Illustrative material: heat conduction, wave and telegraph equa- 
tions. The appendix contains a particularly illuminating exposition of the Heaviside 
calculus, justifying it to a sufficiently wide extent by Laplace transformations and by 
a proper application of the process of dislocating paths of integration in the complex 
plane. 

Chapter 4. Potential theory and elliptic equations. Potentials of mass distribu- 
tions. Green’s formula, the Poisson integral, the mean value theorem with its in- 
version. The boundary value problem is dealt with both by the alternating process 
and by integral equations. Boundary value problem and parametrix for general 
elliptic equations. N. Wiener’s limit theorems. 

The most original part of the book is probably the study of hyperbolic equations 
contained in Chapters 5-6. The physical ideas of a wave front, of propagation, of 
rays, the iconal, Huygens’ principle and construction have to be rendered in a mathe- 
matically tenable and sufficiently general form. Riemann’s method of integration, 
Picard’s application of successive approximations, Hans Lewy’s integration by intro- 
ducing the parameters of the characteristic curves as independent variables, and 
finally Hadamard’s profound investigations, which here find a simplified and very 
lucid exposition, pass muster one after the other and serve to discuss the initial value 
and the radiation problems, and to settle the questions of unicity and “causality,” 
that is, the question on which part of the initial data (Abhangigkeitsgebiet) the value 
of the solution at a given point actually depends. Linear equations with constant 
coefficients, in particular the classical wave equation, receive their due special atten- 
tion. Huygens’ principle is proved both for the initial value and the radiation problem, 
with emphasis on the difference existing in this respect between even and odd dimen- 
sions. H. Lewy’s method is used for proving the analyticity of the solutions of analytic 
elliptic equations. Very interesting are the mean value theorems, in particular one of 
considerable generality due to Courant’s pupil, Asgeirsson, and their applications. 
The physical side of the problems is not neglected. The relations between physical 
intuition and mathematical theory are carefully exhibited and illustrated in detail by 
such important examples as the differential equations of hydrodynamics and of 
crystal optics. 

The seventh chapter deals with the boundary and eigen value problems by means 
of the calculus of variations. This direct method is here worked out in more detail 
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than has been done before and is applied to transversal deformations and vibrations 
of plates and to the general 2-dimensional problem of elasticity. The chapter properly 
concludes with Plateau’s problem which has recently entered upon a new phase 
through J. Douglas’ ideas, and to which Courant himself has contributed largely 
during his last New York years. 

The present volume is sprinkled throughout with a wealth of little new illuminat- 
ing observations which this review had to skip. The author apologizes that lack of 
time prevented him from fitting out his book with a full sized index of literature and 
such paraphernalia. The same reason may be responsible for quite a few misprints 
on which the reader will occasionally stumble. But perhaps even these minor faults 
deserve praise rather than blame. Although I know that a craftsman’s pride should 
be in having his work as perfect and shipshape as possible, even in the most minute 
and inessential details, I sometimes wonder whether we do not lavish on the dressing- 
up of a book too much time that would better go into more important things. 


HERMANN WEYL 


CONTRIBUTIONS TO THE CALCULUS OF VARIATIONS 


Contributions to the Calculus of Variations, 1933-1937. (Theses submitted to the 
Department of Mathematics at the University of Chicago.) University of Chicago 
Press, 1937. 7 +566 pp. 


This volume is the third in the series of contributions to the calculus of variations 
published by the Department of Mathematics of the University of Chicago since 
1930.* It contains thirteen doctoral dissertations, written under the direction of 
Professors Bliss, Graves, and Reid. The reader acquainted with the work of these 
mathematicians can make a fair guess as to the way in which responsibility for these 
papers is to be distributed among them. 

The book is uniform in appearance and in style with the earlier ones. About half 
the papers are followed by a list of references or a bibliography. They are all written 
with care, conditions are carefully stated, and conclusions are clearly set out. Their 
contents give a clear picture of the direction in which the work in the calculus of 
variations has been developed at the University of Chicago in recent years. The 
contributions contained in the volume are the following: 

1. The problem of Lagrange with finite side conditions, by J. W. Bower (pp. 1-52). 

2. Fields for multiple integrals in the calculus of variations, by Byron Cosby, II 
(pp. 53-84). 

3. The minimum of a definite integral with respect to unilateral variations, by 
J. D. Mancill (pp. 85-164). 

4. The Hamilton-Jacobi theory for the problem of Lagrange in parametric form, by 
Van Bauman Teachf (pp. 165-206). 

5. Sufficient conditions for a minimum in the problem of Lagrange with isoperimetric 
conditions, by I. E. Perlin (pp. 207-242). 

6. A boundary value problem of the calculus of variations, by E. P. Wiggin (pp. 
243-276). 


* The first of these was reviewed in this Bulletin, vol. 38 (1932), p. 617; the second 
in vol. 39 (1933), p. 641. 
7 Deceased before the publication of the volume. 
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7. The inequalities of Morse for a parametric problem of the calculus of variations, 
by R. H. Bardell (pp. 277-312). 

8. Conditions for a minimum of a functional, by H. H. Goldstine (pp. 313-358). 

9. Studies of the inverse problem of the calculus of variations, by N. A. Moscovitch 
(pp. 359-402). 

10. The problem of Lagrange with differential inequalities as added side conditions, 
by F. A. Valentine (pp. 403-448). 

11. A generalized form of the problem of Bolza, by C. H. Denbow (pp. 449-484). 

12. The dependence of a focal point upon curvature in the calculus of variations, by 
A. S. Householder (pp. 485-526). 

13. Discontinuous solutions for the problem of Bolza in parametric form, by M. F. 
Smiley (pp. 527-566). 

The problems with which these papers are concerned do not have very close con- 
nection with one another, except insofar as numbers 1, 4, 5, and 10 deal with the 
problem of Lagrange, and numbers 11 and 13 with the problem of Boiza. In the dis- 
cussion which follows, the papers will be considered in accordance with this grouping. 

Miss Bower (pp. 1-52) discusses the problem of minimizing the integral 


SF(x, Yn dx in the set of arcs ys=+4(x) which are piecewise of 
class C’, join two fixed points, and satisfy a system of finite equations ¢a(x, ys) =0, 
(a=1,---,m<n), for which the matrix Il oay | has rank malong these arcs. It is treated 


by two methods, the first consisting in replacing the finite conditions by differential 
equations, the second in using the finite equations to eliminate m of the unknown 
functions. In order to avoid normality difficulties in the first of these formulations, 
the end conditions are reduced, following Bolza, by leaving the initial values of the 
functions 7, - - - , ¥, undetermined. The problem becomes a Lagrange problem with 
variable endpoints, to which the usual methods are applicable with some modifica- 
tions. Necessary conditions and sufficient conditions are thus obtained. In the second 
part of the paper n —m equations ¢,(x, y;) =2, are adjoined to the equations ¢2=0, so 
as to obtain a system which is solvable for 1, -- +, yn. The problem is thus trans- 
formed into a problem without side conditions, for which familiar methods are avail- 
able. The paper gives for the first time a complete set of conditions for this problem. 
It would be interesting to compare the result here found with those which could be 
obtained by applying the recent work of Hestenes and of Reid in which no assump- 
tions of normality are made. 

Paper 4 (pp. 165-206) deals with the Lagrange problem in parametric form for 
fixed endpoints. By associating with the differential equations ¢a(y, y’) =0 an equa- 
tion $(y, y’) =1, which defines the parameter, and then treating the problem /f(y, y’)dé 
=min, ¢a(y, y’) =0, o(y, y’)=1, an ordinary problem in ty-space is obtained. For 
this problem the author develops the usual conditions necessary for a minimum, and 
also the Hamilton-Jacobi theory. These results are then carried over to obtain cor- 
responding conditions for the parametric problem. 

The next paper, by Dr. Perlin (pp. 207-242), is devoted to the theorem of Linde- 
berg (compare Bolza, Variationsrechnung, p. 515) for the same Lagrange problem 
J(C)=Jf(x, x")dt, but with isoperimetric side conditions. The class K of admissible 
curves x;=x;(t) is constituted by continuous rectifiable arcs lying in a bounded closed 
region of (xi, +--+, xn)-space which satisfy a set of differential equations ¢3(x, x’) =0 
and a set of isoperimetric conditions Stee, x’)dt=1,. The Weierstrass E function is 
defined in the usual way in terms of the functions H=f(x, x’) +Agds+t+uege where f is 
the integrand of the integral to be minimized, the functions \g are continuous multi- 
pliers, and yu, are constants. The generalization of the Lindeberg theorem which is 
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obtained asserts, stated roughly, that if the Weierstrass condition in its strengthened 
form is satisfied along a curve Co, then for every positive ¢ there exists a positive 6 
such that J(C) >J(Co) —e for every admissible curve C whose length exceeds that of 
Co by at least 6. By means of this theorem the author then obtains sufficient condi- 
tions and also generalizations of the theorem of Osgood (compare Bolza, loc. cit., 
p. 280). The results obtained by McShane in his dissertation (published in vol. 1 
of these contributions) are used in an important way; his methods prove to be very 
useful for the problem dealt with in this paper. 

The final paper primarily concerned with the Lagrange problem is no. 10, by Dr. 
Valentine (pp. 403-448). Its problem differs from the usual Lagrange problem in this 
respect, that the minimizing functions, in addition to being solutions of the differential 
equations ¥.(x, y, y’)=0, must also satisfy a number of differential inequalities 
¢3(x, y, y’) 20. The problem is treated by consideration of the equivalent problem, 
in which functions 4;(x), g(x) are sought that satisfy the conditions of the given prob- 
lem, except that the inequalities are replaced by the differential equations 3 —2g’2=0. 
By means of this equivalent problem, the necessary conditions of Euler, Weierstrass, 
and Clebsch are established. In the discussion of conjugate points, and of sufficient 
conditions, the author considers “arcs without corners composed of m subarcs” such 
that ¢:=0 on some of these, while the remaining functions of the set $3 are positive 
on all the subarcs, without reference to the equivalent problem. Indeed this problem 
does not lend itself to the usual treatment because it is a singular problem, owing to 
the absence of the functions 2g from the integrand. It may be possible to overcome 
this difficulty by use of the suggestions contained in a recent paper by Radon (Jahres- 
bericht der Deutschen Mathematiker-Vereinigung, vol. 47 (1937), p. 220). 

Dr. Denbow (pp. 449-484) treats a generalization of the Bolza problem obtained 
by replacing the end conditions by conditions involving a number of intermediate 
points as well, and by modifying all functions outside the integral sign in the func- 
tional that is to be minimized in a similar manner. It is then shown that this modified 
problem can be reduced to an equivalent Bolza problem in the usual form by the in- 
troduction of an enlarged set of unknown functions. By applying the methods for the 
treatment of a problem of Bolza as developed by Bliss, the usual necessary conditions 
and sufficient conditions for a minimum are obtained for normal arcs. It is pointed 
out that the method used in this problem can also be used to treat (1) the case in 
which the differential equations and the integrand in the functional that is to be 
minimized involve the coérdinates of the endpoints and of a set of intermediate 
points; (2) a problem in which the functional to be minimized is of the form 


velar), x0, X2, Ye(x2)) + f Ale, y, + f y, 


the finite side conditions have the arguments of g, and two sets of differential equa- 
tions are to be satisfied, one on the interval (x:,x9) and the other on the interval 
(xo,x2)—problems of this sort have arisen in applications to economic theory; (3) a 
problem in which is sought the minimum of an integral in the class of curves with fixed 
endpoints and with a fixed finite number of finite discontinuities. 

The main purpose of Dr. Smiley’s paper (pp. 527-566) is to establish conditions 
which insure that an arc of class D’ shall be a minimizing arc for the problem of Bolza 
in parametric form. In the proof of the theorem which accomplishes this purpose, the 
author follows the methods developed by Hestenes for the problem in ordinary form 
(see Transactions of this Society, vol. 42 (1937), p. 141), which in turn rest upon the 
definition of Mayer fields as given by Bliss. The necessary embedding theorem is 
obtained by the introduction of canonical variables. 
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The paper by Dr. Cosby (pp. 53-84) is the only one in this collection which is 
concerned with double integrals. On the basis of Bliss’ definition of a field of extremal 
surfaces, necessary and sufficient conditions are obtained that a two-parameter 
family of space curves u(x, y, ) =a, v(x, y, )=b, be a transversal family. These con- 
ditions take the form of a pair of partial differential equations, one of the first order 
and one of the second, which constitute the analogue for the double integral of the 
Hamilton partial differential equation of the simple problem. The differential equa- 
tions thus obtained can also be interpreted as a condition to be satisfied by functions 
A(x, y, 2), B(x, y, 2), and C(x, y, z) in order that the Hilbert invariant integral may 
be expressed by means of the line integral [Adx+Bdy+Cdz. It is shown that, from 
the transversal families of an n-parameter family of fields (n =2), an (n+1)-parameter 
family of extremal surfaces can be obtained. 

Paper 3 (pp. 85-164) takes up a study of unilateral variations in the plane and in 
3-space. The literature on this problem is not very extensive; indeed, the second order 
conditions have thus far received little attention. Dr. Mancill makes a definite ad- 
vance in the study of these conditions. He makes use of the geometric approach 
which has been useful in the simple problem. Families of extremaloids are introduced 
whose elements are obtained by piecing together extremaloids through each of the 
fixed endpoints and arcs tangent to the bounding curve, possibly partly coinciding 
with this curve. In terms of the behavior of the envelopes of these families, an 
analogue of the Jacobi necessary condition is formulated, following the method used 
by Graves (see American Journal of Mathematics, vol. 52 (1930), p. 1). Furthermore, 
conditions are stated which will insure the existence of fields of extremaloids, and by 
means of them sufficient conditions for a strong minimum are obtained for the case 
in which the bounding curve is not an extremal arc; a supplementary theorem deals 
with the special case in which this does happen. There is finally an extensive discus- 
sion of the case in which the bounding curve has corners. The problem of unilateral 
variations in space combines the results obtained by Graves with the methods used 
in the plane problem. The connection between the two problems is established by 
means of a curve C on the bounding surface, which is the locus of the points at which 
the extremals of a certain one-parameter family touch the bounding surface S. An 
analogue of Jacobi’s necessary condition, the existence of a field, and sufficient condi- 
tions are established. The bounding surface is supposed to be free from singularities. 

The subject treated in Dr. Wiggin’s paper (pp. 243-275) is the accessory boundary 
value problem for the problem of Bolza, associated with the study of the second vari- 
ation in accordance with Bliss’ method. By means of the condition {- enindx = 1, the 
variations of the minimizing functions and of the x-codrdinates of the endpoints are 
normalized. The accessory minimum problem is put into the form of a problem of Bol- 
za, for which the Euler equations contain a parameter p; this in its turn is treated 
by means of an associated Lagrange problem with fixed endpoints. By use of the 
Jacobi condition for this problem the result is obtained that the second variation of 
the original problem will be non-negative if and only if the smallest characteristic 
value of p is non-negative. A further result establishes the connection between the 
characteristic values of the boundary problem and the minimum value of the second 
variation in successive subclasses of admissible variations. The treatment follows in 
the main the methods familiar from the work of Richardson and others. 

Dr. Bardell (pp. 277-312) deals with a problem of the calculus of variations in the 
large. He considers first the positive regular integral [ F(x, y, x’, y’)dt, satisfying the 
usual positive homogeneity condition on curves lying in a region R of the xy-plane, 
extremal convex and bounded by a simple closed curve, non-singular and analytic 
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except for a finite number of corners. Extremal arcs joining two fixed points 1 and 2 
are called adjacent if there is no other extremal arc joining these same two points 
whose slope at 1 lies between the slopes of the given arcs at that point. The type of 
an extremal arc joining these two points is the number of points conjugate to 1 
which lie between 1 and 2, in accordance with Morse’s use of the term. A sequence 
Sz, (e=0, 1,--+, 2), of extremal arcs joining 1 and 2 isa set of adjacent arcs of 
type k, preceded and followed by arcs of type different from k. It is shown that 
adjacent sequences differ in type by unity if 2 is not on the envelope of the family 
of extremal arcs through 1. The principal result is that, if S, represents the number 
of sequences of extremal arcs of type k connecting two such points, then the relations 
Si 1)***45, for «=0,---, m—1, and S, (—1)***-1S,, where 
S_,=1, hold under the hypotheses mentioned above. It is shown furthermore that 
in the reversible case, in which F(x, y, kx’, ky’)=|k| - F(x, y, x’, y’), every sequence 
contains but a single arc, so that the relations just stated go over into a strengthened 
form of Morse’s well known relations. These results are obtained by a careful study of 
the points of intersections of the extremal arcs through a fixed point. 

The paper by Dr. Goldstine (pp. 313-358) lies in the field of the functional 
calculus. It considers a real-valued functional on the class C of all real-valued func- 
tions £ on the interval (0, 1), on the subclass D of C determined by the cordition 
S(€(@dt=0, and on the subclass N of D whose elements have continuous derivatives 
on (0,1). The first chapter establishes a representation of a continuous, bilinear, sym- 
metric functional on the composite class C,C2, a necessary and sufficient condition 
that such a functional be non-negative on DD, and a necessary and sufficient condi- 
tion that it be positive on NN. The second chapter, based on the paper of Hilde- 
brandt and Graves (Transactions of this Society, vol. 29 (1927), p. 127), introduces 
definitions of first and second differentials of a real-valued functional on a Banach 
space, and shows that the second differential of such a functional is bilinear, con- 
tinuous, and symmetric. The next chapter presents three necessary conditions and 
two sufficient conditions that a functional 3 defined on a region Cp in C shall have a 
minimum at an element of one or another of certain subsets of Co. These conditions 
are stated in terms of properties of the first and second differential of 3 and correspond 
roughly to conditions familiar in the calculus of variations. For the purpose of 
generalizing the Jacobi condition a boundary value problem is introduced. An 
example is then given of a functional for which this boundary problem does not 
possess characteristic values, thus illustrating a deviation from the functionals of the 
calculus of variations. The last chapter deals with two applications of the general 
theory. The first of these is the simple problem of the calculus of variations with 
fixed endpoints, for which the condition for the positive character of the second 
variation is obtained in terms of the characteristic values of the associated boundary 
problem. The second is the problem of minimizing the integral /-g[s, t, »(s), y’(s), 
y(0), y’() ds dt in the class of arcs from (0, y:) to (1, +2). 

In paper 9 (pp. 359-402), Dr. Moscovitch discusses first the existence of Lagrange 
problems which have a given Hamiltonian function H(x, y, z). It is shown that if H 
is a function of class C“), whose matrix || Frecsell is identically of rank n—™m in a region 
R, and if there exists a curve E, y;=yi(x), 2:=2s(x), which satisfies the equations 
yi =H,,;, then there exists a Lagrange problem which has H as its Hamiltonian in the 
vicinity of E. Two Lagrange problems f, ¢a and g, Wa are called equivalent if every 
solution of the equations ¢, =0 is a solution of ¥_=0 and conversely, and if ffdx and 
J/gdx have the same value along every admissible curve. It is then shown that two 
Lagrange problems which have the same Hamiltonian are equivalent. The advance 
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which these results make over the earlier work of Carathéodory consists in the re- 
placement of the condition that a particular m-rowed determinant of the matrix 
||H,2,|| be different from 0 over the entire range of x by the condition that this 
matrix be everywhere of rank m. The author then applies his results to the inverse 
problem for space curves. The determination of an integrand which yields a given 
four-parameter family of curves in 3-space as extremals can now be replaced by the 
determination of a Hamiltonian; this is reduced, by use of the Hamilton-Jacobi 
differential equation, to the determination of a function W(x, y, z, 6) such that the 
given extremals are solutions of the equations W.=c, W,=d. The conditions under 
which such a W exists are not determined. Another approach to the solution of the 
inverse problem is made through its connection with contact transformations, as 
pointed out by Douglas (Transactions of this Society, vol. 29 (1927), p. 407). Here 
extremals and transversals are taken together and a relation is obtained, necessary 
and sufficient for the equivalence of a calculus of variations problem and a contact 
transformation, which extends a result of Douglas. Finally, the author obtains a con- 
dition that a family of curves in m-space and a given transversality relation be 
extremals and transversality for a calculus of variations problem. 

The paper by Dr. Householder (no. 12, pp. 485-526) deals with the properties 
of focal points on extremals of a parametric problem in n-space transversal toa variety 
V of 1, 2, - - - ,m—1 dimensions. This problem has been studied by Bliss for the plane 
(Transactions of this Society, vol. 3 (1902), p. 132) and by White for 3-space (ibid., 
vol. 13 (1912), p. 175). The results obtained by these authors suggest that, in case V 
is a curve in n-space, the curvature of this curve will play an important part. Con- 
sequently the first section of the paper is devoted to the principal curvature of a curve 
in n-space, and its interpretation for a curve on a variety V, following the methods of 
Cartan in his treatment of Finsler spaces. These methods also underlie the discussion 
of the first and second variation of the integral [L(x, x’)dt, the conjugate point, and 
the Jacobi equations. The focal point of a curve D is defined by an extension of the 
definition familiar from the simpler problems; the existence and position of focal 
points are discussed for varieties V as well as for curves. 

Anyone who looks through this book must be impressed by the active develop- 
ments in the calculus of variations which are going forward at the University of 
Chicago. The volume under review shows that the modern theories are being culti- 
vated as well as the problems and methods of the classical period. 


ARNOLD DRESDEN 


SHORTER NOTICES 


[September 


SHORTER NOTICES 


Versicherungsmathematik. By Friedrich Bohm. 2d edition. Vol. 1. (Sammlung 

Géschen, no. 180.) Berlin and Leipzig, de Gruyter, 1937. 151 pp. 

This small, almost vest-pocket edition contains a surprisingly large amount of 
very useful information in actuarial mathematics. In this Volume 1, no attempt is 
made to divide the year into fractional parts, and minor details are omitted. However, 
the reader gets an excellent survey of the subject, even up to annuities and insurances 
upon two lives, without, however, an introduction to Makehamization. Of special 
interest to American readers will be the treatment of reserves, this treatment being 
somewhat comparable with that in the Menge-Glover text. The gross premium is, 
however, analyzed into four constituents—a 2 per cent charge for collection of 
premiums, in addition to net premium, first cost amortization, and administration or 
renewal expense. The examples shown for entrance ages of 40, 50, and 60 put first cost 
amortization at about 5 to 7% of the gross premium, and administration cost at about 
1 to 3%. The Zillmer restriction of initial cost of 3.5% of the insurance is mentioned 
as 35 per mille. Readers not familiar with the per mille symbol, with its double zero 
at the base may read this as 35%, and be startled in imagining a $350 initial charge 
for writing a $1000 policy. Gross reserves are discussed from equations of the form: 
gross reserve plus present value of gross premiums equals net reserve plus present 
values of administration and collection costs. A second restriction attributed to Dr. 
A. Zillmer maximizes the provision for initial cost as that provided by the “x+1” 
method—full preliminary term. The book is well supplied with tables; it has an index 
at the end and excerpts from insurance laws, and on page 7 a short but well selected 
bibliography. Altogether, Dr. Bohm has given us a very interesting book. 

E. L. Dopp 


Funzioni Analitiche. By Francesco Tricomi. Bologna, Societa Tipografica gia Com- 
positori, 1936. 6+110 pp. 

Funzioni Ellittiche. By Francesco Tricomi. Bologna, Societa Tipografica gia Com- 
positori, 1937.9+274 pp. 

These two books are nos. 14 and 15 in a series of monographs on applied mathe- 
matics published under the auspices of the National Council of Research and edited 
by Nicola Zanichelli. 

The first of these volumes has as one of its purposes the presentation of the funda- 
mentals of the theory of functions of a complex variable in sufficient detail to serve 
for the study of the elliptic functions as treated in the second volume; and in both 
volumes the author has endeavored to develop the theory in such a way as to make the 
applications to particular concrete problems as easy and direct as possible. In this he 
has succeeded admirably. It is no mean task to select from the wealth of the litera- 
ture on analytic and elliptic functions the material that would best suit the author’s 
purpose. The selections have been made with discrimination and have been treated 
skilfully. It is particularly refreshing to read a book on elliptic functions free from the 
mire of countless formulas that so often clutter books on this subject. 

For the technical student wishing to acquire a working knowledge of the funda- 
mentals these books are to be recommended. Furthermore, the student of pure mathe- 
matics will find the author’s point of view invigorating. 

A brief outline of the contents of the two books follows. 
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Funzioni Analitiche. Chapter 1. Complex numbers, functions, Cauchy-Riemann 
equations, harmonic functions, conformal mapping, irrotational fluid motion. Chap- 
ter 2. Cauchy’s integral theorem, residues, Cauchy’s integral formula, Dirichlet’s 
problem, mean value theorems. Chapter 3. Infinite series, the Taylor and Laurent 
expansions, poles and isolated essential singular points. Chapter 4. Analytic continua- 
tion, Riemann surfaces, the elementary transcendental functions, Mittag-Leffler’s 
theorem, Weierstrass’s theorem. 

Funzioni Ellittiche. Chapter 1. Historical introduction, periodicity, the Weier- 
strass 7, ¢, and o functions. Chapter 2. Elliptic integrals. (This is a particularly good 
treatment of the subject.) Chapter 3. The sn, cn, and dn functions of Jacobi, Jacobi’s 
theta functions. Chapter 4. The x functions related algebraically, transformations of 
elliptic functions, automorphic functions, Landen’s transformation. Chapter 5. Ap- 
plications: rectification of the ellipse and hyperbola, geodesics on an ellipsoid of 
revolution, loaded elastic columns, simple pendulum, a problem in conformal mapping 
arising in aerodynamics. Table of principal formulas. 

G. E. Raynor 


Random Variables and Probability Distributions. By Harald Cramer. (Cambridge 
Tracts in Mathematics and Mathematical Physics, no. 36.) London, Cambridge 
University Press; New York, Macmillan, 1937. 8+121 pp. 


The two customary and time-honored approaches to the theory of probability 
start from the a priori definition of probability in terms of equally possible cases 
(Laplace) on the one hand, and from an empirical formulation of probability in terms 
of relative frequencies (von Mises) on the other. The former approach, while lending 
itself readily to a discussion of games of chance, fails inevitably to justify the applica- 
tion of the theory to physical science; the latter runs into analytical troubles in con- 
nection with the existence of certain limits essential to the theory. The present 
treatise, following chiefly the work of Kolmogoroff, avoids the difficulties of the two 
extreme attitudes by placing the meaning of probability on an axiomatic footing, re- 
garding it merely as a given number, subject to certain limitations, associated with an 
event. The question as to the legitimacy of this association, which looms alarmingly in 
other treatments, is simply decided by a pragmatic appeal to its success. Thus the 
theory of probability becomes a branch of the theory of completely additive set func- 
tions. 

The method of analysis used throughout the book is that of Fourier-Stieltjes 
transforms, which renders the work elegant and concise. The treatment is limited in so 
far as the author restricts himself to probability distributions in spaces of a finite 
number of dimensions, and foregoes practically all applications of interest to physical 
science. Clear and lucid in style and arrangement of material, Cramer’s book is des- 
tined to prove of value not only for the mathematician who seeks a brief authoritative 
exposition of the fundamentals of probability theory, but also for the student of ap- 
plied science who wishes to inform himself of the basic ideas of so useful a calculus. 


HENRY MARGENAU 


Structure of Atomic Nuclet and Nuclear Transformations. By G. Gamow. Oxford, 
Clarendon Press, 1937. 12+-270 pp. 


This book is a second edition of the book Constitution of Atomic Nuclei and Radio- 
activity which was reviewed in this Bulletin, vol. 39, p. 487 (1933). Unlike most second 
editions, the book is completely new, since the neutron was discovered after the writ- 
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ing of the previous edition. This discovery led to the theory according to which pro- 
tons and neutrons are regarded as the bricks with which all atomic nuclei are built, 
and the present book, written by one of the leaders in his field, gives an authoritative 
and readable account of the theory of nuclear structure and of the experimental 
results in this field. The book is divided into three parts and the following chapter 
headings clearly indicate the topics treated. Part I: Stable nuclei. 1. Elementary par- 
ticles and constituent parts of nuclei. 2. Nuclear binding energy and stability limits. 
3. Spins and magnetic moments of nuclei. 4. Electromagnetic radiation of nuclei. 
Part II: Spontaneous nuclear transformations. 5. Spontaneous a-disintegration. 
6. y-ray emission following a-disintegration. 7. Spontaneous f-disintegration. 8. y-ray 
emission following 8-disintegration. Part III: Nuclear transformations by collisions. 
9. Collisions without disintegration. 10. Nuclear reactions. 11. Nuclear reactions es- 
sentially involving radiation. 12. Relative abundance and origin of the elements. 
F. D. MuRNAGHAN 


Lectures on the Mathematical Theory of Electricity. By F. B. Pidduck. Oxford,Clarendon 

Press, 1937. 8+-110 pp. 

This little book, which does not pretend to constitute either a complete or a bal- 
anced treatment of electromagnetism, is in the main a collection of very concise 
solutions of mathematical problems of experimental interest. As with many other 
British texts, most of the book is devoted to electrostatics and magnetostatics. In 
fact the law of electromagnetic induction does not appear until page 68, and the com- 
plete set of field equations are not stated until within twelve pages of the end of the 
book. The point of view is that of the generally discarded ether theory. Except for 
eight exercises for the student, the book contains no problems. References are mostly 
to Maxwell, A. G. Webster, and the author’s Treatise on Electricity. 

This book provides the student with a useful set of solutions of specific problems, 
but does not take him far into modern electromagnetic theory. 

LEIGH PAGE 


Differentialgeometrie. Vol. 1. Raumkurven und Anfange der Flachentheorie. By R. 
Rothe. (Sammlung Géschen, no. 1113.) Berlin and Leipzig, de Gruyter, 1937. 
132 pp. 

This is intended to be the first volume of a set. The first hundred pages deal with 
space curves, and the last thirty with surfaces. The book closes with Meusnier’s theo- 
rem and with some examples of applicability. The line element is introduced, but the 
second fundamental form and curvatures of surfaces are left to a second volume. 

The book is written for students of the maturity of first year graduate students. 
Discussions and computations are given in enough detail, there are many applications 
to special cases and it is easy for the reader to see the geometrical meaning of the 
formulas. Vector notation is used from the start, but nothing morethan a knowledge of 
scalar and vector products is assumed. 

The book is not designed as an introduction to the study of quadratic differential 
forms or of tensor analysis, and everything is in three dimensions. Both the writer 
and the printer did their work with great care. 

K. W. Lamson 


Projektive Liniengeometrie. By Robert Sauer. (Géschens Lehrbiicherei, group 1, 
reine und angewandte Mathematik, vol. 23.) Berlin, de Gruyter, 1937. 194 pp. 
This book was written with the specific purpose of interesting young mathema- 
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ticians in projective differential line geometry. With this end in view the author makes 
no attempt to give a complete presentation of any part of the subject, choosing rather 
to introduce the reader to several of the important phases of line geometry. These 
phases have been selected on the basis of their simplicity and their geometric content. 
The treatment is necessarily analytical, but the geometric significance of various 
theorems is illustrated by interpreting them in terms of the properties of certain dis- 
crete systems of lines. However, no mention is made of the representation of lines by 
the points of a quadric hypersurface in projective 5-space; the reviewer believes that 
the use of this representation would have added interesting geometric content to 
many of the theorems, especially in the earlier chapters. 

In the first chapter the author presents the fundamental notions of projective line 
geometry. Two types of line coordinates are used, projective (Pliicker) coordinates 
and vector coordinates for treating problems in euclidean space. The effect of a point 
transformation on the line coordinates is studied and applied to the classification of 
linear complexes and related topics. Chapter 2 is concerned with one parameter sys- 
tems of lines, or ruled surfaces. The treatment is purely projective and parallels that 
usually given for space curves. Invariants are found and are shown to determine the 
surface to within a projective transformation. There is also a discussion of ruled sur- 
faces invariant under a group of transformations. Chapters 3 and 6 discuss two and 
three-parameter systems in a similar manner. Tensors are used to determine the in- 
variants of the systems. Chapter 4 considers some special two-parameter systems, 
including those invariant under a group of transformations. In Chapter 5, vector line 
coordinates and the theory of two-parameter systems are applied to the theory of 
infinitesimal deformations of surfaces. 

R. J. WALKER 


Principles of Mathematics. By Bertrand Russell. 2d edition. New York, Norton, 

1938. 39-+-534 pp. 

The first edition of this book is so well known, being the author’s first important 
publication on mathematical logic, that any description here would be superfluous. 
The text is a reprint of the 1903 edition with, however, an interesting new introduc- 
tion by the author discussing the developments in mathematical logic since it was 
first published. As he says “such interest as the book now possesses is historical” 
since the same ground was subsequently traversed with far more rigor in the Principia 
Mathematica. 

In dealing with later developments the author discusses the three current views 
of the nature of logic and mathematics, the logistic (his own view), the formalist, 
and the so-called intuitionist. He sums up the discussion by saying that modern 
developments have resulted in an outlook “less Platonic, or less realistic in the medie- 
val sense of the word”; that is, the view that the principles of logic, which we seem to 
find at different stages, are real and absolute, has receded. Put otherwise, Wittgen- 
stein’s view that what logic is “in itself” (whatever this means) “cannot be said but 
can only be shown” has been confirmed. Any attempt to “say” it can only be one 
exemmplification out of many possible, not a uniquely true statement. The three cur- 
rent views differ, it is true, as to whether certain specific propositions are true or false, 
but, if Wittgenstein is correct, the removal of these differences would not result in 
showing that one of these views was true and the other two false, but would leave all 
three as alternative ideologies by which logic could be symbolized. The choice be- 
tween them would be aesthetic, or based on convenience, depending on which brings 
into clear-cut relief some aspect of the matter in which we are interested. 
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The author’s Introduction is not devoid of traces of an aesthetic standpoint. 
Discussing Carnap’s Logical Syntax of Language containing two logical languages, 
one with, and the other without, the multiplicative axiom and the axiom of infinity, 
he says “I cannot myself regard such a matter as one to be decided by our arbitrary 
choice. It seems to me that these axioms either do, or do not, have the characteristic 
of formal truth. I confess, however, that I am unable to give any clear account of 
what is meant by saying that a proposition is true in virtue of its form.” 

A one-to-one correspondence can easily be established between these remarks 
and the well known couplet, 


“T do not like thee, Dr. Fell 
The reason why I cannot tell.” 


Of course, there is nothing surprising about this, as the impulse to many mathe- 
matical developments lies in similar obscure semi-aesthetic beginnings. 
FREDERICK CREEDY 


Integralgeometrie, 1. By W. Blaschke. Paris, Hermann, 1935. 22 pp. 
Integralgeometrie, V. By L. A. Santalo. Paris, Hermann, 1936. 54 pp. 
Vorlesungen itber Integralgeometrie. Vol. 1. By W. Blaschke. 2d edition. Leipzig and 

Berlin, Teubner, 1936. 60 pp. 

Vorlesungen iber Integralgeometrie. Vol. 2. By W. Blaschke. Leipzig and Berlin, 

Teubner, 1937. 68 pp. 

Uber eine geometrische Frage von Euclid bis Heute. By W. Blaschke. Leipzig and Berlin, 

Teubner, 1938. 20 pp. 

The first two of these pamphlets are numbers 252 and 357 of the Actualités Sci- 
entifiques et Industrielles, and form the first two volumes of a series entitled Exposés 
de Géométrie, published under the direction of Wilhelm Blaschke. The last three 
pamphlets are volumes 20, 22, and 23 of the Hamburger Mathematische Einzel- 
schriften. 

The subject of integral geometry, devised for application to problems in geo- 
metric probability (such as Buffon’s “needle problem”), has, under the guidance of 
Blaschke and his students, become an elegant theory of integral invariants, with 
applications not only to geometric probability, but also to differential geometry, 
maximum and minimum problems, and geometrical optics. 

The first pamphlet is an exposition of the foundations of the subject. A “density” 
is defined for linear subspaces E, of euclidean n-space E,; this density is a differential 
form in the coérdinates of the space S of r-dimensional linear subspaces of En. It 
has the following invariance properties: (1) invariance (Parameterinvarianz) under 
a change of codrdinates in S; (2) invariance (Bewegungsinvarianz) under motions 
of E, into itself. A “kinematic density” is also defined; it is essentially a density for 
rectangular codrdinate systems C in E,. In addition to the previous two invariance 
properties, it is unchanged (Wahlinvarianz) if each codrdinate system C is replaced 
by one rigidly joined to it. This makes it ideal as a density for the positions of a solid 
body in E,. These densities are (except for a constant factor) uniquely determined by 
their invariance properties. Upon integration of them, one obtains an invariant 
“measure” for linear subspaces of E,, and an invariant “kinematic measure.” Similar 
measures can be defined in spherical and non-euclidean n-spaces. 

The second pamphlet is an original study of the kinematic measure in Es with 
applications. Probably the most important and typical example of the results is the 
following. Let K be any convex body in E;; denote its volume by V, the area of its 
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bounding surface S by F, and the integral of the mean curvature of S extended 
over S by M. Let K, be a movable convex body, with corresponding invariants Vj, 
Fi, Mi. Then the measure of the set of all positions of Ki cutting K is given by 
822°(V+Vi)+27(MiF+MF,). The following is an illustration of the manner in 
which such a result applies to the theory of geometric probability. Let K be a convex 
body inside K. Then the probability that a third convex body Ki which cuts K also 
cuts K is 


4n(V + Vi) + (MF + 
4x(V + Vi) + (MF + 


The third pamphlet contains a study of point, straight line, and kinematic meas- 
ures in the euclidean plane, with applications. Known formulas of Crofton, Poin- 
caré, and Minkowski are proved anew. Some results are proved first for closed convex 
regions, and later extended to general complexes. An excellent and complete (up to 
1936) bibliography is given at the end. 

The fourth pamphlet is a continuation of the third, and obtains analogous results 
for the invariant measures in 3-space, both for closed convex regions and regions 
bounded by polyhedra. The bibliography is brought up to date. 

The last pamphlet is a historical survey of a question in differential geometry in 
the large, which may be considered as arising from a “theorem” of Euclid. Euclid 
states that two polyhedra in space are congruent if the faces of one are congruent to 
the faces of the other. Since any polyhedron can be obtained by identifying pairs of 
sides in some plane polygonal net, two questions naturally come up: (1) Correspond- 
ing to a given plane polygonal net is there always a polyhedron in 3-space? (2) Is this 
polyhedron unique (that is, are any two such polyhedra congruent under euclidean 
notions)? Neither of these questions has an affirmative answer without qualification. 
Cauchy and others have given proofs of the uniqueness theorem (2) under the added 
hypothesis of convexity of the polyhedron. The existence theorem (1) is not true even 
under hypotheses on the polygonal net sufficient to insure the closure, orientability, 
and simply-connectedness of any resulting polyhedron, as well as certain natural 
metric assumptions on the net. In 1915 Weyl generalized the formulation of these 
questions as follows: (1) Corresponding to a given two-dimensional Riemannian 
metric with positive curvature is there always an ovaloid (closed convex surface) in 
E;? (2) Is this ovaloid isometrically unique? The uniqueness theorem has been 
proved by several authors. A proof is given here which holds for polyhedra as well as 
surfaces with continuous curvature. A proof of the existence theorem has been 
sketched by Weyl and completed by Lewy. A new possible method of proof, based 
on the calculus of variations, is sketched by Blaschke. 

All five of these pamphlets are well written, and should be of interest both to 
geometers and students of probability. 


W= 


S. B. Myers 


Theory of the Integral. By Stanislaw Saks. 2d revised edition. English translation by 

L. C. Young. Monografje Matematyczne, vol. 7. Warsaw, 1937. 6+347 pp. 

This is the third edition of the excellent and eminently useful book by Saks (the 
first appeared in 1930, in Polish, and the second in 1933, in French; the latter was 
reviewed in this Bulletin, vol. 40 (1934), pp. 16-18). It is, however, almost a new book, 
due to numerous changes in exposition and order of the material and important addi- 
tions of new topics treated. The opening chapter, I (The integral in an abstract 
space), treats of the modern theory of abstract measure and integration. The basis is 
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specialized in Chapter II (Carathéodory measure) and Chapter III (Functions of 
bounded variation and the Lebesgue-Stieltjes integral). Chapter IV (Derivation of 
additive functions of a set and of an interval) contains a considerable amount of new 
material, in particular an exposition of important investigations of Ward. It is fol- 
lowed by Chapter V (Area of a surface z=f(x, y)), and Chapter VI (Major and minor 
functions) which contains an elegant treatment of the Perron integral and applica- 
tions to the theory of functions of a complex variable (Looman-Menchoff theorem). 
Results of Chapter VII (Functions of generalized bounded variation) are used in the 
subsequent Chapter VIII (Denjoy integrals). The last chapter, IX (Derivates of 
functions of one or two real variables), contains a thorough exposition of results of 
Banach, Besicevitch, Denjoy, Khintchine, Ward, and many other authors. The book 
closes with two appendices by Banach (On Haar’s measure, and The Lebesgue in- 
tegral in abstract spaces) and with a ten page list of references. The excellent qualities 
of the book were sufficiently pointed out in the review of the French edition; they 
explain the remarkable success of the book. The reviewer has no doubt that a fourth 
edition, still further improved and augmented, will appear before long. 


J. D. TAMARKIN 


Modern Theories of Integration. By H. Kestelman. Oxford, Clarendon Press, 1937. 

8+252 pp. 

“The book is intended primarily for students who have covered the ground of 
G. H. Hardy’s Pure Mathematics - - - . The account of the Lebesgue integral which is 
developed in this book follows the lines of C. Carathéodory’s Vorlesungen iiber reelle 
Funktionen - - - .” The following list of contents gives an adequate idea of the ma- 
terial contained in the book; the numerals are chapter numbers: I, Sets of points; 
II, Riemann integration; III, Lebesgue measure; IV, Sets of ordinates and meas- 
urable functions; V, Lebesgue integral of a non-negative function; VI, Lebesgue in- 
tegrals of functions which are sometimes negative; VII, Functions of a single variable; 
VIII, Evaluation of double integrals; IX, Extensions of the Lebesgue integral; 
X, Fourier series. Chapter IX contains a simplified treatment of the Denjoy integral 
due to Romanovski. The exposition is rather detailed, but the title of the book ap- 
pears to the reviewer somewhat misleading inasmuch as Stieltjes integrals and 
integration in abstract spaces are not even mentioned. 
J. D. TAMARKIN 
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NOTES 


The International Astronomical Union met at Stockholm, from August 3 to 
August 10. 


The International Conference on New Theories in Physics was held in Warsaw, 
beginning May 30, under the auspices of the International Institute of Intellectual 
Coéperation of the League of Nations. Those present from the United States included 
Professor John von Neumann, of Princeton University, and Professor E. P. Wigner, 
of the University of Wisconsin. 


A conference on the application of statistical methods to industrial and engineer- 
ing problems was held at the Massachusetts Institute of Technology, September 8-9, 
1938, under the direction of the department of mathematics and the department of 
economics and social science. Among those to address the conference were Mr. 
L. H. C. Tippett, of the British Cotton Industry Research Association, Dr. W. A. 
Shewhart, of the Bell Telephone Laboratories, and Dr. S. S. Wilks, of Princeton Uni- 
versity. 


Professor J. B. S. Haldane has been awarded the Weldon Memorial Prize for 1938. 


Professor J. E. Littlewood, Rouse Ball professor of mathematics at the University 
of Cambridge, has been awarded the De Morgan Medal for 1938 of the London 
Mathematical Society. The Medal, which is awarded triennially, will be presented at 
the next meeting of the Society, on November 17. 


Professor W. Blaschke, of the Universi+y of Hamburg, has been named a member 
of the Academies of Leipzig and Munich and also an honorary member of the Acad- 
emy of Sciences of Roumania. 


Sir Arthur Eddington has been appointed to the Order of Merit by His Majesty 
the King of England. 


Professor F. Enriques, of the Royal University of Rome, has been elected an 
honorary fellow of the Royal Society of Edinburgh. 


Professor Tullio Levi-Civita has been elected to membership in the French Acad- 
emy of Sciences. 


Dr. N. E. N¢rlund, professor of mathematics at the University of Copenhagen and 
director of the Danish Geodetic Institute, has been elected a foreign member of the 
Royal Society. 


An honorary degree was conferred upon Professor V. Volterra, of Rome, by the 
University of St. Andrews at the time of the tercentenary celebration of the birth of 
James Gregory. 


Professor E. T. Bell, of the California Institute of Technology, has been awarded 
the gold medal of the Commonwealth Club of California for his book entitled Men of 
Mathematics. The medal is awarded for “the best scholarship and research work pub- 
lished during 1937.” 
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The University of St. Andrews conferred an honorary degree upon Dean G. D. 
Birkhoff, of Harvard University, on July 5, at the tercentenary celebration of the 
birth of James Gregory. 


Dr. Vannevar Bush, of the Massachusetts Institute of Technology, has been ap- 
pointed president of the Carnegie Institution of Washington, the appointment to take 
effect on January 1, 1939. 


Professor Louise D. Cummings, of Vassar College, has retired with the title 
emeritus. 


Associate Professor C. H. Currier, of Brown University, has retired with the title 
emeritus. 


Professor A. O. Leuschner, of the University of California, has retired with the 
title emeritus. The degree of doctor of laws was conferred upon Professor Leuschner 
by the University of California. 


Professor H. C. Richards, of the University of Pennsylvania, has retired with the 
title emeritus. 


Professor F. K. Richtmyer, of Cornell University, has been awarded an honorary 
degree by Lehigh University. 

Professor H. N. Russell, of Princeton University, has been elected an honorary 
fellow of the Royal Society of Edinburgh. 


The University of Nebraska has conferred a doctorate of science upon Dr. J. T. 
Tate, professor of physics and dean of the College of Science, Literature and Arts of 
the University of Minnesota. 


An honorary doctorate of engineering has been conferred by the University of 
Michigan upon Dr. Stephen Timoshenko, of Stanford University. 


Dr. R. P. Boas has been appointed National Research Fellow in Mathematics for 
1938-1939. 


Assistant Professor L. V. Ahlfors, of Harvard University, has been appointed toa 
professorship at the University of Helsingfors. 


Dr. C. A. Coulson, of Trinity College, Cambridge, has been appointed lecturer in 
mathematics in University College, Dundee. 


Dr. K. Favre has been appointed to a professorship of mechanics at the Polytech- 
nic School in Zurich. 


Dr. R. H. Fowler, of the University of Cambridge, has been appointed director of 
the British National Physical Laboratory. 


Dr. Ulrich Graf, of the Technical School of Charlottenburg, has been appointed to 
an assistant professorship at the Technical School of Danzig. 


Professor S. Mandelbrojt has been appointed to a professorship at the Collége de 
France. 


Professor Harry Schmidt, of the University of Leipzig, has been appointed to a 
professorship at the Institute of Research for Aviation at Berlin. 


| 
| 
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Dr. Hermann Schmidt has been appointed to a professorship at the University of 
Jena. 


Dr. S. Wylie, research scholar in mathematics in the University of Aberdeen, has 
been appointed to a lectureship at Christ Church, Oxford. 


Dr. Emil Artin, of the University of Hamburg, has been appointed to a professor- 
ship at Indiana University. 


Assistant Professor Reinhold Baer, of the University of North Carolina, has been 
appointed to an associate professorship at the University of Illinois. 


Dr. R. H. Bardell, of the University of Wisconsin at Milwaukee, has been pro- 
moted to an assistant professorship. 


Assistant Professor S. F. Bibb, of Armour Institute of Technology, has been pro- 
moted to an associate professorship. 


Assistant Professor J. H. Bushey, of Hunter College, has been promoted to an 
associate professorship. 


Dr. Randolph Church, of the U. S. Naval Academy, has been promoted to an 
assistant professorship. 


Assistant Professor J. M. Clarkson, of North Carolina State College, has been 
promoted to an associate professorship. 


Dr. R. T. Crawford has been appointed chairman of the department of astronomy 
at the University of California at Berkeley. 


Associate Professor H. B. Curry, of Pennsylvania State College, will spend this 
academic year at the Institute for Advanced Study. 


Professor S. C. Davisson, of Indiana University, has retired. 


Dr. A. H. Diamond, of the University of California at Los Angeles, has been ap- 
pointed professor and head of the department of mathematics at Oklahoma Agricul- 
tural and Mechanical College. 


Dr. W. H. Erskine, of Bethany College, has been appointed to an assistant pro- 
fessorship. 


Dr. E. J. Finan, of the Catholic University of America, has been promoted to an 
assistant professorship. 


Assistant Professor H. J. Gay, of Worcester Polytechnic Institute, has been pro- 
moted to a professorship. 


Mr. W. L. Graves, of the University of Pennsylvania, has been appointed to an 
assistant professorship at Drury College. 


Associate Professor D. C. Harkin, of Alabama Polytechnic Institute, has been 
promoted to a professorship. 


Dr. M. L. Hartung, of Ohio State University, has been appointed to an assistant 
professorship in education at the University of Chicago. 


Associate Professor T. W. Hatcher, of Virginia Polytechnic Institute, has been 
promoted to a professorship. 


E 
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Dr. E. K. Haviland, of Johns Hopkins University, has been appointed to a pro- 
fessorship at Lincoln University. 


Assistant Professor Ralph Hull, of the University of Illinois, has been appointed 
to a professorship at the University of British Columbia. 


Dr. W. L. Hutchings, of Rollins College, has been promoted to an assistant pro- 
fessorship. 


Associate Professor F. E. Johnston, of George Washington University, has been 
promoted to a professorship. 


Assistant Professor G. M. Jones, of Howard University, has been promoted to an 
associate professorship. 


Dr. S. H. Kimball, of the University of Maine, has been promoted to an assistant 
professorship. 


Professor W. C. Krathwohl, of the Armour Institute of Technology, has been ap- 
pointed director of the department of educational tests and measurements. 


Dr. W. S. Lawton, of Temple University, has been promoted to an assistant pro- 
fessorship. 


Dr. E. C. McCracken, of Iowa State College, has been appointed head of the 
department of physics at Teachers College, Columbia University. 


Dr. Saunders MacLane, of the University of Chicago, has been appointed assistant 
professor at Harvard University. . 


Dr. A. C. G. Mitchell, of New York University, has been appointed head of the 
department of physics at Indiana University. 


Assistant Professor Deane Montgomery, of Smith College, has been promoted to 
an associate professorship. 
Professor E. L. Moreland, of the Massachusetts Institute of Technology, has been 


appointed dean of engineering. 


Dr. S. B. Myers, of the University of Michigan, has been promoted to an assistant 
professorship. 


Assistant Professor H. S. Pollard, of Miami University, has been promoted to an 
associate professorship. 


Dr. Walter Prenowitz, of Brooklyn College, has been promoted to an assistant 
professorship. 


Dr. W. C. Randels, of Northwestern University, has been appointed to an as- 
sistant professorship at the University of Oklahoma. 


Associate Professor C. H. Rawlins, of the U. S. Naval Academy, has been pro- 
moted to a professorship. 


Mr. E. K. Ritter, of the University of Richmond, has been promoted to an as- 
sistant professorship. 
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Associate Professor H. P. Robertson, of Princeton University, has been promoted 
to a professorship. 


Dr. Erich Rothe, of William Penn College, has been promoted to a professorship. 


Dr. D. T. Sigley, of the University of Kansas City, has been appointed to an as- 
sistant professorship at Kansas State College. 


Assistant Professor F. C. Smith, of the College of St. Francis, has been promoted 
to a professorship. 


Assistant Professor Gertrude Smith, of Vassar College, has been promoted to an 
associate professorship. 


Dr. Alvin Sugar, of the University of California at Berkeley, has been appointed 
head of the department of mathematics and physics at St. Francis College, Loretto, 
Pa. 


Professor Gabor Szegé, of Washington University, has been appointed to a profes- 
sorship at Stanford University. 


Associate Professor T. Y. Thomas, of Princeton University, has been appointed to 
a professorship at the University of California at Los Angeles. 


Dr. C. C. Torrance, of Case School of Applied Science, will be a member of the 
Institute for Advanced Study during 1938-1939. 


Dr. R. J. Trumpler, of the Lick Observatory, has been appointed professor of 
astronomy at the University of California at Berkeley to succeed Dr. A. O. Leuschner, 
whose retirement has been announced. 


Assistant Professor Marie J. Weiss, of Newcomb College, Tulane University, has 
been promoted to a professorship and appointed head of the department of mathe- 
matics. 


Professor J. B. Whitehead, of Johns Hopkins University, has been appointed di- 
rector of the School of Engineering. 


Professor K. P. Williams, of Indiana University, has been appointed chairman of 
the department of mathematics. 


Dr. L. S. Winton, of North Carolina State College, has been promoted to an as- 
sistant professorship. 


The following appointments to instructorships are announced: Brown University: 
Dr. S. E. Warschawski; University of Cincinnati: Dr. W. C. Taylor; Columbia Uni- 
versity: Dr. J. V. Wehausen; Georgia School of Technology: Dr. G. B. Lang; Kansas 
State College: Mr. Robert Rawhouser; Kent State University: Dr. Emma J. Olson; 
Lekigh University: Dr. A. E. Pitcher, Dr. M. F. Smiley; Michigan State College: 
Dr. G. B. Van Schaack; University of Michigan: Dr. R. C. F. Bartels, Dr. P. C. 
Hammer; University of New Mexico: Dr. Douglas Derry; New York University: 
Dr. Morris Kline; Ohio State University: Dr. G. E. Albert; Princeton University: 
Dr. C. B. Tompkins; Queens College: Dr. N. A. Hall, Dr. Leo Zippin; University of 
Rochester: Dr. C. E. Clark; Rutgers University: Mr. R. E. Traber; Springfield 
Junior College: Mr. N. W. Wells; Syracuse University: Dr. A. P. Cowgill; Agricul- 
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tural and Mechanical College of Texas: Mr. Walter Jennings; Texas Technological 
College: Mr. C. P. Brady; Vassar College: Dr. Audrey Wishard; University of Vir- 
ginia: Dr. W. T. Puckett, Dr. G. E. Schweigert; University of Wisconsin: Dr. L. R. 
Wilcox. 


The death of Marius Lacombe, of the University of Lausanne, on March 19, 1938, 
at the age of seventy-six, is announced. 


Professor L. Maillard, of the University of Lausanne, died January 7, 1938, at 
the age of seventy. 


Dr. E. W. Brown, former president of the American Mathematical Society and 
professor emeritus of Yale University, died July 22, 1938, at the age of seventy-one. 
He had been a member of this Society since 1892. A more adequate notice will appear 
in an early issue of the Bulletin. 


Dr. W. W. Campbell, president emeritus of the University of California and di- 
rector emeritus of the Lick Observatory, died June 14, 1938. He was seventy-six 
years of age. 


Professor Jacob Kunz, of the University of Illinois, died July 18, 1938, at the 
age of sixty-four. 


ABSTRACTS OF PAPERS 


ABSTRACTS OF PAPERS 


SUBMITTED FOR PRESENTATION TO THE SOCIETY 


The following papers have been submitted to the Secretary and the 
Associate Secretaries of the Society for presentation at meetings of 
the Society. They are numbered serially throughout this volume. 
Cross references to them in the reports of the meetings will give the 
number of this volume, the number of this issue, and the serial num- 
ber of the abstract. 


323. R. G. Archibald: Relatively highly composite numbers. 


Highly composite numbers have been defined and properties have been obtained 
by S. Ramanujan. The present paper defines a relatively highly composite number with 
reference to a sequence of integers containing an infinitude of primes. For such an 
arbitrary sequence it is shown that the series of reciprocals of the relatively highly 
composite numbers is convergent. Further results are obtained for relatively highly 
composite numbers with respect to arbitrary sequences, and also with respect to cer- 
tain classes of sequences. (Received July 26, 1938.) 


324. L. A. Aroian: The moments of F and of z. 


R. A. Fisher has shown that the distribution of z=1/2 log s2/s? is P(z) 
= and that of F=e* is P(F) 
= d F/B(m,/2, n2/2) - (mF +-n2)™*/2, From these, the moments of F 
and the semi-invariants of z are found, and the approach to normality of both distri- 
butions is studied. By use of the Type III curve, the results are applied to finding 
approximations of the §% and 1% points of z. Other applications are indicated. (Re- 
ceived July 14, 1938.) 


325. D. H. Ballou: On the location of the roots of real polynomial 
equations when two roots are equal. 

If a+b is a complex root of the real polynomial equation f(x) =>, 4-9a.x* =0, then 
the point (a, b) lies on the curve $(x, y) =f’(x) (xX) A! 
=0, where ) is the largest odd integer less than or equal to m. In this paper, equations 
f(x) =0 which have double roots are considered, and it is proved that if a’+2b’ is 
any root either real or complex, other than the double root, then the point (a’, b’) isa 
real focus of the curve ¢(x, y) =0. (Received July 25, 1938.) 


326. W. D. Baten: Concerning the distribution of the means of n 
independent chance variables when each is subject to a certain frequency 
law. 

The first four moments about the mean of the distribution of the sample averages 


were derived by employing results obtained from sampling theory. On applying 
Pearson’s criteria for his types, it was found that the distribution of the sample 
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averages was a Type I distribution. Pearson’s criteria depend on the first four mo- 
ments only. On examining the fifth moment about the mean of the distribution of the 
sample averages, it was found that the distribution of the sample averages did not 
satisfy the criteria for a Type I distribution. (Received July 21, 1938.) 


327. P. O. Bell: Integral invariants of projective differential geome- 
try. 

In this paper, the author characterizes two well known integral invariants asso- 
ciated with an analytic surface, namely, the integral of the projective linear element 
and the integral of Fubini called the projective arc length. These characterizations 
afford simple geometric interpretations of the pangeodesics and the projective 
geodesics, the families of extremals of the above named integrals. The projective 
normal at a point of the surface, inasmuch as it is the cusp-axis of the projective 
geodesics passing through that point, is thus completely determined geometrically. 
Finally, a general class of integral invariants containing numerous special integrals 
of interest is characterized geometrically. Among these special integrals, perhaps the 
most notable are the integral of the projective linear element and the two integrals 
of Sullivan whose families of extremals have at a point the scroll directrices of Sullivan 
as cusp-axes. (Received July 16, 1938.) 


328. Richard Brauer: On p-adic and modular representations of 
semi-simple algebras. 


Let J be an order (not necessarily maximal) of a semi-simple algebra A of rank n 
over an algebraic number field K. Let e:, é2, - ++ , én be an integral basis of J. Form 
the regular representation R of A with basis e;. If p is a prime ideal of K, then R can 
be taken as a modular representation (mod p) and split into indecomposable parts U; 
and irreducible constituents F;. The investigation of this question is closely tied up 
with the study of p as an ideal of J. On the other hand, R may be considered asa 
representation of the p-adic algebra Ay in the p-adic field Kp, and the irreducible parts 
F, may be formed. Any U; can be obtained from a p-adic representation by taking the 
latter modulo p. Therefore U; can be split into F;’s. On the other hand, every F; can 
be split into F;’s. A relation between these two kinds of decompositions is given. The 
results can also be extended to more general fields K. (Received July 26, 1938.) 


329. R. V. Churchill: On the problem of temperatures in a non- 
homogeneous bar with discontinuous initial temperatures. 


The temperature function is required to satisfy the heat equation with variable 
coefficients, to vanish at x=0 and x=1, and to approach F(x) as ¢ approaches zero, 
where F(x) is piecewise continuous. Discontinuities in F(x), or the failure of this func- 
tion to satisfy an end condition, add serious difficulties to the investigation of the 
uniqueness of a solution. A uniqueness theorem is established here. The additional 
conditions imposed by it upon the temperature function are of the type to be ex- 
pected, physically, to eliminate the presence of instantaneous sources of heat. The 
theorem is applied to establish a solution as the only one which satisfies those natural 
restrictions. A series form as well as an integral form of the solution is found; both 
are necessary for the investigation. The asymptotic behavior at t=0 of the tempera- 
ture function and its derivatives, at the end points, and at points of discontinuity of 
F(x) in particular, is determinea. (Received July 26, 1938.) 
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330. C. E. Clark: Simultaneous invariants of a complex and sub- 
complex. 


Let P and Q be finite euclidean polyhedra with Q c P. Let P admit of a simplicial 
division K such that a subcomplex of K, say L, is a simplicial division of Q. Let Ke 
and L, be the second barycentric subdivisions of K and L. The simplexes of K2 which 
have at least one vertex in L, determine a complex N2. Although N2 depends on the 
simplicial division K, certain properties of Nz are independent of K. These invariants 
include the Betti groups (as defined in Alexandroff and Hopf, Topologie, p. 205) of 
the complex B; consisting of the simplexes of N2 that have no vertex in Lz, the Betti 
groups of the complex R: consisting of the simplexes of Kz have no vertex in Lz, and 
groups which are generalizations of the groups H*(Bz, R:) (ibid., p. 345) and N*(N2, Re) 
(ibid., p. 293). Also, relations among the invariant groups are obtained. (Received 
July 23, 1938.) 


331. H.S. M. Coxeter: A method for proving certain abstract groups 
to be infinite. 


Given an abstract definition for a finite group, we may determine its order by 
systematically enumerating the co-sets of a recognizable subgroup (Proceedings of 
the Edinburgh Mathematical Society, (2), vol. 5, pp. 26-34). In practice, however, 
the work becomes too tedious if the number of co-sets is more than one hundred or so. 
If it is suspected that the group is actually infinite, its infinite order can sometimes 
be established by enumerating the co-sets of a subgroup of unknown order, so 
chosen that the unfinished tables show, by some kind of regularity, that they will 
forever remain unfinished. This method is illustrated by the hitherto unknown 
group P4=Qt=(PQ)4=(P-0)*=(P2Q)4=(P@)*=1, in which the subgroup 
{P2, Q2, (PQ)?, (QP)?} is seen to be of infinite index. (Received July 5, 1938.) 


332. M. M. Day: Regularity of function-to-function transformations. 


Hill (this Bulletin, vol. 42, p. 225) considered the transformation (1) U-(f) 
= {7K (x, y)f(y)dy, (0<x<£), on the class V; of bounded measurable functions f of one 
real variable y such that lim,., f(y) exists. He derived conditions on K(x, y) necessary 
and sufficient that (1) be regular on V, that is, that for each f ¢ V; and for each x, 
U.(f) exists and limz.¢ U.(f) =lim,., f(y). In this paper, the author first extends Hill’s 
results by considering transformations of the form (1) on a class V,, of bounded meas- 
urable functions of m variables, and obtains analogous conditions for regularity. For 
each kernel K(x, y), the domain of regularity K is defined as the largest class of func- 
tions on which (1) is regular. Conditions are found under which, for a function f, f ¢ K. 
Using these, necessary and sufficient conditions are determined that (1) be regular on 
certain classes of functions containing V,. (Received July 25, 1938.) 


333. R. P. Dilworth: Non-commutative arithmetic. 


This paper is a continuation of that described in abstract 44-5-188. The multiplica- 
tion is less general than that considered in the previous paper in that it has the semi- 
group property and is closely connected with the lattice division; however, the lattice 
is not assumed to be closed with respect to the multiplication. The Dedekind modular 
condition plays an important role in determining the arithmetic of the lattice. With 
a suitable definition of prime elements, it is shown that each element of the lattice = 
has a unique (up to similarity) decomposition into prime factors. Similarity is a re- 
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flexive, symmetric, transitive relation such that every element similar to a prime is 
also a prime. Of particular interest is the application to the arithmetic of a semi- 
group. Let = be a non-commutative semigroup with a G.C.D. and an L.C.M. Then 
(i) the ascending chain condition in 2, (ii) the descending chain condition for the fac- 
tors of each element, and (iii) the modular condition are necessary and sufficient that 
> have an arithmetic, that is, unique (up to similarity) decomposition into prime 
factors. (Received July 23, 1938.) 


334. R. J. Duffin and A. C. Schaeffer: Extension of a theorem of 
S. Bernstein to non-analytic functions. 


If f(x) and its mth derivative are bounded by 1, (— » <x< ~), then it is known 
that the intermediate derivatives of f(x) from 1 to m—1 are bounded, (— ~ <x< ~), 
by constants which are, however, greater than 1. By making stronger assumptions 
on the derivatives of f(x), the authors obtain stronger results. Suppose f(x) is real. 
If (f(x))?S1 and for —«o<x<o, it results that 
(f®(x))?+(f*)(x))? <1 for — 0 <x< and O<k<n. It is seen that the equality 
is satisfied if f(x) is cos x. This is a generalization of a theorem of S. Bernstein on the 
derivative of a trigonometric polynomial. (Received July 25, 1938.) 


335. Arnold Emch: New *oint configurations and algebraic curves 
attached to them. 


In papers (Commentarii Mathematici Helvetici, vol. 4 (1932), pp. 65-73; 
Téhoku Mathematical Journal, vol. 37 (1933), pp. 100-109) which appeared some 
time ago, the author treated a rather extensive class of Cremona transformations 
in S, with the property that to a point (mx, %2,--+, X41) corresponds a point 
(xi , x2, +, x44:), and, with the same coordinates, to a point (x, x2,---, 
+++, xn, X¢41), for any number of transpositions x¢. Such a transformation 
T; (involutorial) is px? =1/x;, (i=1, 2, - -- , r+1). The cases r=2 and r=3 give rise 
to the theorems: 1. On every diagonal triangle A,A2A; of a Steinerian quadrangle, 
there are ©'As configurations on the elliptic cubic invariant under 72, with the prop- 
erty that the eight points of a Ag lie by twos on four lines through each A;. 2. With the 
T; is associated a line complex of order three. On every point (generic) B, there is a 
cubic cone of the complex. Corresponding points of T; on this cone lie on a C; of 
genus three. On this C; there are © 'Aj, configurations, such that the 16 points lie by 
twos on eight lines through each of A:(1000), A2(0100), A3(0010), A,(0001), and B. 
(Received July 8, 1938.) 


336. W. W. Flexner: A class of singular 2-manifolds. 


Singular manifolds are defined by Veblen, Analysis Situs, American Mathematical 
Society Colloquium Publications, vol. 52, 2d edition, 1931, p. 95. A singular 2-mani- 
fold is here called “half-simple” if its singular complex (locus of points whose linked 
complexes are not spheres) consists of disjunct 1-manifolds (topological images of the 
circle) and isolated points. Half-simple 2-manifolds are classified by means of a ma- 
trix, topologically invariant except for permutations of rows and columns, which 
may be calculated from the incidence matrices of the manifold. The problem of find- 
ing all singular 2-manifolds with a given half-simple singularity is studied by means 
of the invariants appearing in the duality theorem for singular manifolds. (Received 
July 25, 1938.) 
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337. W. W. Flexner: Duality theorems for singular generalized mani- 
folds. 


Singular generalized n-manifolds M are defined by Veblen, Analysis Situs, Ameri- 
can Mathematical Society Colloquium Publications, vol. 52, 2d edition, 1931, p. 95. 
Two extensions, applicable to them, of the Poincaré duality theorem are: Yp= Yn_p 
and Zp=Zn_p, where Yyp=Ryp—Ap—NMpitsyp and Zp=Rp—Aptpp—NptSp. The 
number Ry is the pth Betti number of M; \, is the pth Betti number of the singular 
complex L of M; sp is defined by Lefschetz, Topology, American Mathematical Society 
Colloquium Publications, vol. 12, 1930, p. 149; m, is defined by Alexandroff and Hopf. 
Topologie, p. 299, where Ki, as here used, is the closure of a simplicial neighborhood of 
L, and Ke= M—Ky; pp=R,(Ki- K2). That n,and are independent of the neighbor- 
hood K;, is a consequence of a recent theorem due to C. E. Clark. (Received July 25, 
1938.) 


338. Bernard Friedman: Linear diophantine equations in quater- 
nion analysis. I. 


It is well known that a necessary and sufficient condition for the existence of in- 
tegral quaternion solutions of the diophantine equation AX+BY=C is that C be 
divisible by the greatest common divisor of A and B. The analogous equation 
AX+YB=C has not been previously considered. In this paper the case A =B is 
studied and the following result is obtained: A necessary and sufficient condition that 
there exist integral quaternion solutions of the diophantine equation AX+YA=C 
is that the trace of AC be divisible by the norm of A where A is the conjugate of A. 
(Received August 2, 1938.) 


339. K. O. Friedrichs: Underdetermined systems of linear partial 
differential equations and Lagrange’s multiplier method. 


An elementary procedure for obtaining solutions of underdetermined systems of 
linear partial differential equations is described. Without integration one obtains 
solutions vanishing with derivatives at the boundary of a prescribed region. This pro- 
cedure is applied to Lagrange’s multiplier method in the case of linear partial differ- 
ential equations as accessory conditions. The justification of this method is reduced 
to the establishment of necessary and sufficient conditions for the solutions of over- 
determined systems. (Received August 2, 1938.) 


340. O. E. Glenn: The modular covariants (mod 2) of formal type, 
of the quantics of orders less than eight. 


Since, by a theorem due to the author, the arbitrary binary form, fm =aox:” 
+ayxy"—xe+ +++ +amx2™, is reducible, modulo 2, in terms of formal modular covari- 
ants of fn, of orders 1, 2, 3, the transformations being those of the total group Ge 
(mod 2), it follows, by the principle of copied forms, that a complete covariant system 
of the set (1, fo, fs) gives the respective systems of all single forms of orders one to 
seven, inclusive. In the present paper, the system of (fi, fe, fs) is constructed. It is 
composed of 239 invariants and covariants. Moreover, certain covariant types do not 
increase in number after a minimum m is passed. Therefore it is possible to obtain, 
by theoretical considerations, a complete system of covariants of f, when m is a 
positive, arbitrary integer. (Received July 26, 1938.) 
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341. Louis Green: Twisted cubics associated with a space curve. 


The local geometry of an analytic curve immersed in a three-dimensional projec- 
tive space is studied in this paper. The methods employed involve projection from 
and upon the osculating plane at a point of the curve, intersections of tangent de- 
velopables with one another as well as with planes and quadrics, and certain dual 
considerations. Characterizations are obtained of various five-point twisted cubics 
and of associated tetrahedra, and new properties of higher order neighborhoods of 
the curve are found. (Received July 22, 1938.) 


342. Marshall Hall: A type of algebraic closure. 


If the scalar product AB of vectors A and B vanishes, A is said to annihilate B 
on the left and B is said to annihilate A on the right. The left closure of a set of vec- 
tors S is defined as the totality of left annihilators of the totality of right annihilators 
of S. The right closure is similarly defined. An algebra is said to be strongly closed if 
every vector ideal over it is its own closure, and weakly closed if every ideal is its 
own closure. It is shown that a weakly closed algebra has a unit and that weak closure 
does, in fact, imply strong closure. The closure of an algebra depends upon the closure 
of the ideals in the radical, and, as the author showed previously, a semi-simple alge- 
bra is closed. Various structure (lattice) properties of annihilators and closures are 
proved. (Received July 21, 1938.) 


343. D. C. Harkin: Matrix representation of algebraic units and the 
solution of algebraic equations. 


Matrix representation of certain algebraic units and factorization of certain sym- 
metric determinants and their characteristic equations lead to a unified and simplified 
method for the algebraic solution of the general equations of the second, third, and 
fourth degrees. This method depends only on the inherent property of the coefficients 
as elementary symmetric functions of the roots. (Received July 18, 1938.) 


344. T. R. Hollcroft: Regular plane curve systems with more cusps 
than the number possessed by certain irregular systems of the same order. 


The first irregular plane curve system was discovered by B. Segre in 1929. It 
is of order 6a and genus 12a?—9a+1, with 6a? cusps; and it is represented by 
the symbol (6a, 12a?—9a+1, 6a*). In the present paper, regular curve systems 
(6a, 12a?—9a—2, 6a?+3) are shown to exist for a=1, 2, 4, 8, 16,---. The two 
following theorems are thereby established: 1. Irregular curve systems of certain 
orders exist which are of higher genus and have fewer cusps than existing regular curve 
systems of the same respective orders. 2. A plane curve system may be irregular be- 
cause of relations among the positions of its cusps, and for that reason only. (Re- 
ceived July 26, 1938.) 


345. Charles Hopkins: Concerning nil-rings with minimal condition 
for admissible left ideals. 


The main theorem asserts that a nil-ring R is nilpotent provided that the minimal 
condition holds for left ideals which are admissible with respect to an operator system 
of a certain type. The following corollaries may be stated: Let O be any ring with 
minimal condition for ordinary left ideals. Then the radical R of O is nilpotent; 
O is semi-primary; any subring of O which contains only nilpotent elements is itself 
nilpotent. (Received July 25, 1938.) 
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346. Harold Hotelling: Tubes and spheres in n-spaces and a class of 
statistical problems. 


A tube in a Riemannian space is defined as the locus of points at a fixed distance 
from a curve C, measured along geodesics perpendicular to C. Simple and exact for- 
mulas are found for the n-dimensional volumes enclosed by tubes in both spherical 
and euclidean spaces. In these spaces, local self-overlapping exists if and only if the 
radius of the tube exceeds the radius of geodesic curvature of C. The spherical case 
has important statistical applications in determining the significance of regression 
equations, non-linear in a disposable parameter. In general Riemannian space series 
of powers of the radius giving the volumes of both geodesic spheres and tubes are in- 
vestigated. The first terms coincide with the formulas for euclidean space. The next 
non-vanishing terms are determined in this paper in terms of known invariants, and 
it is shown that alternate terms in the series vanish. To determine the invariant ex- 
pressions for the tubular volume, a new system of coordinates related to an arbitrary 
curve in Riemannian space is set up which is found to have interesting properties. 
(Received July 26, 1938.) 


347. D. H. Hyers: Pseudo-norms in linear spaces. 


Let O be a partially ordered set with the Moore-Smith property that for a, b in O 
there is a c in O with c>a, b (Garrett Birkhoff, Annals of Mathematics, (2), vol. 38 
(1937), p. 40). Let there be ordered to each x of a linear space L and each d of O, a non- 
negative real number n(x, d) subject to the following postulates: (1) m(x, d) =0 for all 
d in O implies that x=0; (2) n(ax, d)=|q| -n(x, d); (3) n(x, €) n(x, d) for e>d; 
(4) given ¢, e, there exist 5, d with n(x+-y, e) < for n(x, d) <5, n(y, d) <6. The pseudo- 
norm of x with respect to d is called n(x, d). It is found that the necessary and suffi- 
cient condition for a linear space to be pseudo-normable is that it be a Hausdorff 
space with continuous fundamental operations. This theorem makes possible a char- 
acterization of the abelian subgroups of a linear topological space. The above pseudo- 
norm is a generalization of that of von Neumann (Transactions of this Society, vol. 37 
(1935), p. 18). (Received July 23, 1938.) 


348. Dunham Jackson: A class of orthogonal functions on plane 
curves. 


The notion of a system of polynomials in one variable orthogonal with respect to 
an arbitrary weight function is modified and, in a sense, generalized by substitution 
of trigonometric sums for the polynomials. Another generalization results from the 
consideration of polynomials in two variables orthogonal with respect to integration 
along an algebraic curve in the plane of the variables. These two ideas are combined 
in the present paper to define a still broader class of orthogonal functions, in the study 
of which attention is given both to formal properties and to questions of convergence 
of the resulting developments in series. The theory is simpler when the transition 
from polynomials to trigonometric sums is made with respect to just one of the varia- 
bles than when the polynomials in two variables are replaced by double trigonometric 
sums. (Received July 23, 1938.) 


349. Erich Kamke: A new proof of Sturm’s comparison theorems. 


The purpose of this paper is to develop a simple proof of Sturm’s comparison 
theorems concerning the zeros of the solutions of differential equations. It is desired 
to compare the solutions of two systems each of which consists of a pair of first order 
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linear homogeneous differential equations with variable coefficients. A transforma- 
tion to polar coordinates produces two new systems which are readily compared. The 
inequalities thus obtained can now be interpreted in terms of the original systems. 
This device yields the desired comparisons between the locations of the roots and 
between the numbers of the roots of the original systems. (Received July 29, 1938.) 


350. D. H. Lehmer: Semiregular continued cotangents. 


This paper is an extension of a previous investigation of a cotangent analog of 
continued fractions (Duke Mathematical Journal, vol. 4, pp. 323-340). It is concerned 
with expansions of the type x=cot > ,_»a, arc cot m,, in which a,?=1, the numbers n, 
are positive integers satisfying certain inequalities (to insure uniqueness when the a’s 
are prescribed), and the series may be finite or infinite. Such an expansion is called a 
semiregular continued cotangent. In case a,=(—1)’, the expansion becomes the 
regular continued cotangent previously considered. Analogs are obtained of most of 
the known theorems for semiregular continued fractions, except those having to do 
with the periodicity of the partial quotients. For example, by choosing different a’s 
and n’s, it is possible to obtain not more than Q different semiregular continued 
cotangent expansions of a fixed rational number x= P/Q. The extreme rapidity of 
convergence of the regular continued cotangent is also a feature of the semiregular 
case. (Received July 26, 1938.) 


351. Walter Leighton and W. T. Scott: A general continued fraction 
expansion. 


The general expansion of a power series into a continued fraction of the form 
1+ [a;x*:/1] is discussed. A typical theorem is the following: A necessary and suffi- 
cient condition that a continued fraction of the above form converge uniformly in 
an open region T containing the origin to the analytic function f(x) generating the 
continued fraction is that the mth approximant A,(x)/B,(x) be uniformly bounded 
in T for n sufficiently large. (Received July 20, 1938.) 


352. Howard Levi: Prime and composite polynomials with coeffi- 
cients in any infinite field. 

Composite polynomials with complex coefficients were treated by J. F. Ritt 
(Transactions of this Society, vol. 23 (1922), pp. 51-66). By function-theoretic meth- 
ods, he analyzed the decompositions of composite polynomials into prime poly- 
nomials, obtaining extremely precise results. In the present paper, many of his results 
are derived for the case of polynomials with coefficients in an arbitrary field of char- 
acteristic zero. (Received July 28, 1938.) 


353. R. G. Lubben: The extension of homeomorphisms of normal 
spaces to topologically related spaces. 


Let S be a normal space. In abstracts 43-9-344 and 44-1-32, this Bulletin, the 
author discussed spaces whose points are composition points of S, amalgamation 
points of S, portions of S, and those which serve as fields for extensions of various 
topological properties of S. In this paper, it is shown that the elements of a certain 
class E(S) of these spaces are universal spaces relative to the problem of extending 
the elements of the group G(S) of all homeomorphisms of S into itself. If T ¢ E(S), 
there exists a group G(T) of homeomorphisms of T into itself such that each element f 
of G(T) is an extension, which satisfies certain simple and important conditions, of an 
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element fr of G(S), and such that the pairing of fr and f determines a simple iso- 
morphism of G(S) and G(T). Similar results hold for sets of homeomorphisms between 
two normal spaces. (Received July 25, 1938.) 


354. W. H. McEwen: On the degree of convergence of the derivatives 
of the Birkhoff series. 


Let S,(x) be the Nth order partial sum of the Birkhoff series associated with 
a given function f(x) and a given regular mth order linear differential system 
L(u)+du=0, W;(u)=0, defined on (0, 1). Milne (Transactions of this Society, 
vol. 19 (1918), pp. 143-156) has shown that if f, f’,---, f@- vanish at 0 and 1, 
and if f™ is continuous and of limited variation on (0, 1), then f—Sy=O(N-™) uni- 
formly on (0, 1). The purpose of the present paper is to show that, under the same hy- 
potheses, f() —S,“) =O(N-"*+*) uniformly on (0,1), with k=0, 1, - - -, m—1,and also, 
for a restricted class of problems in which f, f’, - - - , f(-" vanish at 0 and 1 and f™- 
satisfies a Lipschitz condition with parameter yu, that |f —S,| <Ky log N/N™-+, 
where K is a constant independent of N, k. (Received July 20, 1938.) 


355. J. K. L. MacDonald: A note on Sturm-Liouville expansions 
and interpolations. 


Series of proper function solutions of Sturm-Liouville differential equations with 
two-signed coefficients are examined from the viewpoint of nodes and interpolation. 
It is proved that if the negative-proper-value expansion coefficients are not all zero, 
then the non-negative-proper-value expansion coefficients cannot all be zero for a 
piecewise continuous integrable function having a finite number of changes in sign in 
a certain interval and having the value zero elsewhere. (Received July 25, 1938.) 


356. J. K. L. MacDonald: On singularities and solutions of linear 
ordinary differential equations. 


Existence and comparison theorems and transformations are developed for use in 
determining the forms of solutions near singularities, in particular for second order 
linear ordinary differential equations. Simple integrability conditions for the coeffi- 
cients permit classification of solutions, and the solutions are expressible through 
convergent iteration. (Received July 25, 1938.) 


357. Robert MacKay: Planarity of Peano spaces in terms of homol- 
ogy bases. 


A combinatorial condition for planar graphs was given by MacLane in terms of a 
basis of 1-circuits. It is the purpose of this paper to give a characterizati_n of planar 
Peano spaces from the same point of view. It is first shown that a Peano continuum 
has a homology basis of simple closed curves whose diameters form a null sequence. 
By the use of such a null basis, a Peano space P may be made simply 1-connected 
in the sense of homology by the addition of a denumerable set Q of non-intersecting 
open 2-cells. Two 1-cycles Z;, Z2 of P with carriers C,, C2, respectively, are then called 
partially dependent relative to the above basis if there exist in P+Q two irreducible 
membranes Ki, Ke relative to Z:, Zz, respectively, such that C,-C,> Ki-Ke2 and 
Ki #K.-K:2#K2. Planarity is determined chiefly in terms of partial dependence of 
1-cycles; for example, a necessary and sufficient condition that a cyclic Peano con- 
tinuum be planar is that it have a null basis such that no two simple closed curves 
with only a connected set in common are partially dependent relative to this basis. 
(Received July 25, 1938.) 


{ 
i 


632 ABSTRACTS OF PAPERS [September 


358. Saunders MacLane: The structure of automorphism groups of 
p-adic fields. 


The theorem of Hasse and Schmidt that the structure of a discrete perfect field 
is determined by the structure of its residue-class field is here given a new proof based 
upon a simple construction of such perfect fields, not requiring the Witt vector analy- 
sis. If a p-adic field k has two p-adic extensions K; and K; with the same residue-class 
field R, then Ki and K; are equivalent over k if some p-basis of the smaller residue- 
class field f is p-independent in &. This includes the case when & has a separating 
transcendence base over f. The group G of all analytic automorphisms of a p-adic field 
K has an inertial subgroup G, and certain ramification subgroups G; > G33 - - -. The 
quotient group G/G, is isomorphic to the automorphism group of the residue-class 
field R, while the quotient groups G,/Gn4: are abelian and representable as direct 
sums of the additive group &, the number of summands being the degree of imper- 
fection of &. Finally, the subfield of K left elementwise fixed by G, is the uniquely 
determined p-adic subfield of K whose residue-class field is the maximal perfect sub- 
field of the residue-class field R. (Received July 9, 1938.) 


359. G. M. Merriman: Concerning sets of polynomials orthogonal 
simultaneously on several ellipses. 


In a previous paper (this Bulletin, abstract 42-7-279), the author announced two 
results: (1) if a set of polynomials in the complex variable is orthogonal (with respect 
toa suitably chosen norm function) simultaneously on two or more concentric circles, 
then the set is orthogonal on all circles concentric with these (that is, on all “level 
curves” of the family); (2) an analogous proposition is true if the circles are replaced 
by confocal ellipses. The former result has recently been published (this Bulletin, 
vol. 44 (1938), pp. 57-69); the latter proposition is false. In the present paper, this 
second question is again treated. It is found that the hypothesis of orthogonality, 
with respect to a suitable norm function, simultaneously on a finite number (greater 
than unity) of confocal ellipses is not sufficient to induce orthogonality simultane- 
ously on all level curves of the family; but that a hypothesis of orthogonality simul- 
taneously on a denumerable infinity of confocal ellipses is sufficient. Thus, there may 
exist sets of polynomials orthogonal simultaneously on and only on a given finite 
number of confocal ellipses, in contrast to the case of orthogonality on circles. (Re- 
ceived July 27, 1938.) 


360. Marston Morse: A solution of the problem of infinite play in 
chess. 


The rules of chess include a description of admissible moves, together with rules 
which define a victory or a draw. Among the latter rules is one which proclaims a draw 
if any given sequence of moves is repeated twice in succession and is immediately 
followed by the first move of a third repetition. The question at issue is that of the 
possibility of an unending game of chess, that is a game which never leads to a victory 
or a draw. One of the conditions on the game is that it never lead to an undisputed 
superiority of one side, for in such a case the game is ordinarily required to end in a 
prescribed number of moves, or else become a draw. An unending sequence of sym- 
bols, first used by the author to establish the existence of recurrent motions in dy- 
namics, is here used to establish the possibility of infinite play in chess. (Received 
July 9, 1938.) 
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361. David Moskovitz and L. L. Dines: On convexity in a linear 
space with an inner product. 


In euclidean space of m dimensions (1) if a point set is linearly connected, it is 
completely supported at its boundary points; and (2) if a set is closed, possesses inner 
points, and is completely supported at its boundary points, it is linearly connected 
(American Mathematical Monthly, vol. 45 (1938), p. 202). This paper investigates 
the extent to which the validity of these theorems persists in a general linear space in 
which the notions distance, convergence, and hyperplane are defined in terms of a 
generalized inner product. It is found that (2).is valid; but (1) is not valid without 
qualifications. The necessary qualifications are determined and expressed in several 
different forms. (Received July 26, 1938.) 


362. Tadasi Nakayama: On symmetric algebras and Galois moduli 
over modular fields. 


Let A be a symmetric-algebra (cf. R. Brauer and C. Nesbitt, Proceedings of the 
National Academy of Sciences, vol. 23; Nakayama and Nesbitt, this Bulletin, vol. 44 
(1938), p. 346), and let r(S) and J(S) denote respectively the right and the left ideal 
of A consisting of all right and left annihilators of a set S of elements in A. If L is 
a left ideal of A, then /(r(L)) =L, and moreover, if L; is a left subideal of L, then the 
representation of A defined by L/L; is equivalent to the one defined by r(L:)/r(L). 
Furthermore, the representations of A defined by Ac and cA are equivalent to each 
other, where c is any element of A. The proof begins with a general consideration 
concerning left and right representation moduli of an algebra which define equivalent 
representations. As an application of the theorem, M. Deuring’s theorem on Galois 
moduli can be proved (Mathematische Annalen, vol. 113, §3) without the assumption 
of semi-simplicity of group algebras under consideration. (Received July 23, 1938.) 


363. E. N. Oberg: The approximate solution of certain linear func- 
tional equations. 

Let T(u) =x(x)—AU(u) =f(x) be a linear functional equation having a unique 
solution u(x), and let ®,(x) be a linear combination of a set of m +1 linearly independ- 
ent functions {¢,}. The present paper is concerned with the approximate representa- 
tion of the solution of the equation T(u) =f(x) by means of a function ®,(x) which is 
defined so that the integral of the mth power of | f(x) —T(#,)| shall be the least. The 
problems involved center around the existence and uniqueness of such an approximat- 
ing function for arbitrary values of m, and its convergence as ” becomes infinite. These 
problems are made to depend upon the class and properties of the function u(x), f(x), 
the transformation U(u), and the set {¢. } . Analogous problems of this nature have 
been reported upon by the author and others in previous papers, but none have 
reached the generality of the present discussion. (Received July 20, 1938.) 


364. R. E. O’Connor and Gordon Pall: The quaternion congruence 
tat=b (mod g). 
_ This paper includes and extends that of abstract 43-9-371. The congruence 
tat=b (p") is solvable, in case pt Na and pt b, if and only if the norm condition 
Na(Nt)?= Nb (p*) is solvable for Nt; and, if p| Na but pj a and }, if and only if in 
addition the congruence is solvable for  =1 (discussed in abstract 43-9-371). There 
are equally many solutions ¢ with N¢é in any residue class (mod p") consistent with 
the norm condition. This is unlike the case of modulus 2” (abstract 43-7-303), where 
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all solutions satisfy one and only one of Nt=1 or —1 (mod 4). The symbol ¢(a, 5) is set 
equal to 1 or —1 according as Nt=1 or —1 (4); [a, b]»=1 or —1 according as 
tat=b (p) is solvable or not. If a and 6 are of the same norm h, the product of the 
values [a, 6], for the odd primes dividing h is equal to ¢(a, b). Properties of these 
symbols are developed and a simple generalization is obtained of the theorem of ab- 
stract 43-7-303 concerning h(8n+1) =x,?+x,?+x#. Other applications involve the 
Legendre symbol (a:b, -+a2b2+asb3| p). (Received July 18, 1938.) 


365. Rufus Oldenburger: On decomposition of elements in abelian 
groups. 

To treat the decomposability of an element of an abelian group G into a product 
of a given number of distinct elements of G, it is necessary only to distinguish between 
the unit element J, the idempotent elements different from J, and the non-idempotent 
elements of G. If G has two or more idempotent elements, these elements form a sub- 
group G’ of G. Making use of pairs of elements of G whose products equal idempotent 
elements, one can prove that a non-idempotent element can be decomposed into a 
product of m distinct elements of G provided that m is less than the order of G. An 
idempotent element different from I can be so decomposed unless is the order of G 
and the order of the subgroup G’ of G is greater than two. Like conditions hold for 
the decomposability of J which depend only on 2, and the orders of G, G’. These re- 
sults have applications in the theory of forms. (Received July 26, 1938.) 


366. A. J. Palermo: Asymptotic expansions for certain Bessel func- 
tions. 


Certain convergent series converge rather rapidly when the argument is of rela- 
tively low value; but if the argument takes on high values, the convergence of these 
series is so slow as to entail prohibitively laborious, if not practically impossible, 
mathematical drudgery. In the present paper, a number of such series are transformed 
into asymptotic series in which the summation is very simple for high values of the 
argument. (The concise character of the paper fosters brevity and also permits the 
reader to try some of his own ingenuity on the transformations.) The author has ap- 
plied the results of the present paper to high frequency phenomena. (Received July 
25, 1938.) 


367. Gordon Pall: On the factorization of generalized quaternions. 


Quaternions are treated whose norm form is Q=o?+ F(t, t, ts), where F is the 
adjoint of a ternary form ) aeg%axg. If the deg are integers, consider the ring of in- 
tegral quaternions t with rational integer coefficient If in 
integer quaternions, ¢ is called a right-divisor of v; necessarily, Nt| Nv. Let p be an 
odd prime dividing Nv, but not |aag|, nor all of vo, ---, v3; no right-divisor of v 
having norm ? exists unless p is consistent with the genus of Q; if it is sc consistent, 
each right-divisor is connected with the representations of the number 1 in a certain 
quaternary quadratic class in the same genus as Q; if this genus contains but one 
class, the number of right-divisors is equal to the number of units (solutions of Q=1). 
A partial extension is made to divisors of composite norm. (Received July 18, 1938.) 


368. T. P. Palmer: Procedural rules in the propositional calculus. 


A system is deduced from one postulate (DDpDqrDDDsrDDpsDpsDpD pag, sug- 
gested by Wajsberg in 1927) by means of four rules of procedure, two of which are 
parts of the usual blanket rule of substitution, and two of which are parts of the usual 
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blanket rule of inference. The equivalence of this system to the propositional calculus 
of Principia Mathematica is shown by introducing the familiar definitions of the 
operators of Principia Mathematica in terms of the operator D, and by proving that 
any substitution or inference performable by the rules of Principia Mathematica is 
performable in this system. The originality of this paper lies in the restriction of the 
procedural rules to a minimum. This restriction makes possible the complete avoid- 
ance of any reference to significance or meaningfulness of expressions. Wajsberg’s 
postulate was used rather than that of Nicod or of Lukasiewicz because of the better 
phrasing of the rules of inference which it made possible. (Received July 26, 1938.) 


369. G. B. Price: Definitions and properties of monotone functions. 


Let x(t) be a function defined on a general range with values in an abstract space. 
We say x(t) is monotone if and only if x(#) is between x(t) and x(ts) whenever & is 
between ¢, and #4. In this paper, monotone functions defined in this manner in terms 
of the notion of betweenness are studied. Four definitions of betweenness are em- 
ployed, one in partially ordered spaces, two in metric spaces, and one in linear spaces. 
For real-valued functions of a single variable, each type of monotoneity reduces to 
ordinary monotoneity. The discontinuities of the various types of monotone functions 
are determined, and the relation of monotone functions to functions of bounded 
variation is examined. The paper ends with a detailed study of a new class of real- 
valued monotone functions of two variables. A complete analysis of the nature and 
distribution of the points of discontinuity of these functions is given. These monotone 
functions form a subclass of the monotonic functions of Lebesgue and McShane. 
(Received July 23, 1938.) 


370. H. A. Rademacher: Some further problems of partitions. 


Hardy and Ramanujan (1917) in their paper on 6(”) mentioned also asymptotic 
formulas for the numbers g(m) and go() of partitions of m into odd integers with and 
without repetition, respectively. They gave only the first few terms of the asymptotic 
formulas which close with error terms O(1). The generating functions of g(m) and 
go(n) are essentially modular forms of dimension zero (“modular functions” in the 
strict sense), belonging to congruence subgroups modulo 2 and modulo 4 of the modu- 
lar group. The method which the author applied to the coefficients of the modular 
function J(r) (American Journal of Mathematics, vol. 60 (1938), pp. 501-512) leads 
to convergent series for g(m) and go(m). (Received July 26, 1938.) 


371. W. T. Reid: Some remarks on linear differential systems. 


Bliss (Transactions of this Society, vol. 28 (1926), pp. 561-584; see also abstract 
42-5-156) has considered self-adjoint and definitely self-adjoint systems of ordinary 
linear differential equations of the first order, with two-point boundary conditions, 
for which the coefficients are real. In this note, linear differential systems with com- 
plex-valued coefficients are considered and so-called self-conjugate adjoint and defi- 
nitely self-conjugate adjoint systems are defined. It is shown that definitely 
self-conjugate adjoint systems have only real characteristic values, and that such 
a system may be reduced to a definitely self-adjoint system with real coefficients. 
An associated matrix differential equation is solved, and the question of self-conjugate 
adjointness is reduced to the determination of a non-singular constant matrix of a 
certain type. Finally, there is given an application of this matrix differential equation 
to the theory of matrix differential equations of Riccati type. (Received July 26, 
1938.) 
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372. D. Riabouchinsky: Galileo’s antinomy and the class of numbers 
defined by their value and origin. 


Galileo’s and Cantor’s ideas on infinite sets are discussed. (See E. Kasner, Galileo 
and the modern concept of infinity, this Bulletin, vol. 11 (1904), pp. 499-501.) To follow 
the development of any representation in the unlimited, one must first of all establish 
it strictly in the finite and only then project it into the infinite. Failing this precaution, 
one often encounters contradictions or indeterminate relations. The following topics 
are treated: geometrical interpretation of transfinite numbers; the origin of a number; 
the class of numbers defined by their value and origin; the operation of passing to the 
limit and the inverse operation of returning from the limit; applications of these con- 
cepts to the theory of sets. (Received July 26, 1938.) 


373. H. E. Robbins: On the classification of the mappings of a 2-com- 
plex into a space. 


Necessary and sufficient conditions are given for the homotopy of two mappings 
of a 2-complex into a space. The conditions are of a combinatorial character, involving 
chains with coefficients from the 2-dimensional homotopy group and fundamental 
group of the space. Such classification has been carried through previously only where 
the fundamental group or the higher dimensional homotopy groups of the space are 
assumed to vanish (Hopf, Hurewicz). The present work is closely related to recent 
(unpublished) work by Whitney, classifying mappings into projective spaces. (Re- 
ceived July 20, 1938.) 


374. G. E. Schweigert: Concerning non-alternating interior trans- 
formations. 


The space under consideration is a locally connected continuum M; any A-set 
in M is denoted by A. It is shown that a non-alternating transformation T(M)=N 
preserves A-sets; that is, T(A) is also an A-set. Under the hypothesis that T(M)=N 
is interior and non-alternating, it is established that T-'T7(A)=A when A and N are 
non-degenerate. Implications concerning cyclic extensibility and reducibility of the 
non-alternating and interiority properties for a transformation follow this result im- 
mediately. Concerning an A-set K in N, it is shown that there are but a finite number 
of components C in T-!(K) and, when T is a light transformation, that each C is 
locally connected. Although not directly in line with the above results, a sufficient 
condition on M in order that T be topological is given. (Received July 22, 1938.) 


375. Stephan Serghiesco: On the subdivision of a mechanical system 
of corpuscules in equilibrium. 


The most recent theories of the mass of a particle, especially of the photon, in- 
clude certain conceptions of the subdivision of this mass. In this paper, it is shown in 
general lines that it is possible to arrive at these conceptions of subdivisions of mass 
through a purely analytical mechanics method which is presented as a continuation 
of a special corpuscular theory of the author (Comptes Rendus (Paris), vol. 202 
(1936), p. 1563 and p. 1761). As one cannot draw very advantageous conclusions 
about the mass of the photon from the relativity formula, a special theoretical ex- 
pression for its mass, during a short interval of time, is given in this paper. (Received 
July 22, 1938.) 
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376. Max Shiffman: The automorphisms of an abelian group. 


Let A bea primary abelian group all of whose elements have a finite height; let o 
be the ring of all automorphisms of A. In this paper, a one-to-one correspondence is 
established between certain subgroups of A and certain (two-sided) ideals of o. A 
regular characteristic subgroup R of A is one such that Ra= Ror Ra C R for all auto- 
morphisms a of o. A right (left) characteristic ideal c(c’) of « is one such that there 
exists an ideal 4 for which i-c=0,and i-d=0 implies d=c or d Cc (c’-1=0,and d-i=0 
implies d=c’ or d Cc’). The one-to-one correspondence is between regular character- 
istic subgroups and right (left) characteristic ideals. To R corresponds the right 
characteristic ideal u(R) which is the totality of automorphisms @ such that Ra=0. 
To c corresponds the regular characteristic subgroup r(c) which is the totality of ele- 
ments r such that rc=0. It is shown that the correspondences u(R), r(c) are inverse 
to one another, r[u(R) ]=R, u[r(c)] =c. Similar correspondences can be established 
between the regular characteristic subgroups R and the left characteristic ideals c’. 
(Received July 26, 1938.) 


377. Max Shiffman: The Plateau problem for minimal surfaces 
which are not relative minima. 


In this paper it is proved that a curve I which bounds two minimal surfaces which 
are relative minima also bounds a minimal! surface which is not a relative minimum. 
Let 7, yz be the two minimal surfaces which are relative minima, and consider the 
space of all surfaces bounded by I. Let S be any connected set of surfaces containing 
yi and 2, and let d(S) be the least upper bound of the Dirichlet function D(y) for 
all y belonging to S. Let d be the greatest lower bound of d(S) for all such S. It is first 
shown that d is attained for some S. It is then shown that on S there is a minimal sur- 
face y which is not a relative minimum and for which D(y) =d. If this were not so, a 
deformation of S into S’ could be defined for which d(S’) <d, contrary to the defini- 
tion of d. The method is applicable to the most general case of several boundaries 
and higher topological structures. Furthermore, it permits the application of the 
Morse theory to the Plateau problem. (Received July 26, 1938.) 


378. C. D. Smith: Three-circle problems in modern geometry. 


The radical axes of a system of three circles meet in a point called the radical 
center. If three circles have a point P in common, P is the radical center of this sys- 
tem. Let the circles meet again two by two at A:, Bi, G, so that angles A,PC,, 
C,PB,, B,PA, are each less than a straight angle. Inscribe a quadrilateral Ai1.PC,B 
in circle A,PC, with B restricted to arc A:BC,. In like manner for each of the other 
two circles draw inscribed quadrilaterals C,PB,A and B,PA,C. The following funda- 
mental theorem is proved: The three inscribed angles opposite the radical center are 
together equal to a straight angle. The theorem of Miquel for a triangle is a special 
case of this theorem. The theorems of Ceva and Menelaus, the Simson line, the 
Lemvine point, the Gergonne point, the Nagel point, and the Brocard points are 
demonstrated as special cases of the three-circle theorem. The following new results 
are obtained: a Miquel correspondence between points of the plane, the Miquel line 
of a triangle with the Simson line as a special case, and other interesting theorems. 
The geometry of the notable points of the triangle is connected and the proofs simpli- 
fied by this method. (Received July 5, 1938.) 
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379. H. S. Thurston: On the number of sets conjugate to a matrix 
with linear elementary divisors. 


Any n-rowed matrix M having only linear elementary divisors is expressible as a 
polynomial in a matrix A with simple latent roots. If M possesses r distinct latent 
roots, then M has, in the ring R(A), [(r—1)!]*— sets of conjugates with respect to 
its minimum equation, the matrices of [(r—1)!]— of these sets being expressible as 
integral rational functions of M. (Received July 23, 1938.) 


380. H. S. Thurston: On factoring a matric polynomial with scalar 
coefficients. 


The following theorem is proved: If u is the number of characteristic values of 
a square matrix A, then any polynomial of degree ¢, with simple zeros, breaks up in 
(t!}"—" ways into a product of ¢ linear factors in the ring R(A). Two conjugate sets 
G={Xo, and H= { Y,.3}, obtained from distinct fac- 
torizations, are called similar if there exists a non-singular matrix T such that 
Y;=T7—'X,T, the same T serving for every 7. A sufficient condition for the existence of 
similar sets is that the matrix A have a Segre characteristic of the form [k k - - - k]. 
(Received July 23, 1938.) 


381. Esther M. Torrance: Superposition on monotonic functions. II. 


Let y=g(x) be a monotonic function. A necessary and sufficient condition that 
f[g(x)] be measurable for every measurable function f(y) is that the inverse mono- 
tonic function x =g-!(y) be absolutely continuous on the Gj over which the function 
defines a homeomorphism. If f(y) is a Baire function of class a, (a>1), then f[g(x)] 
and f[g-1(x) | are Baire functions of class a. (Received July 25, 1938.) 


382. W. J. Trjitzinsky: Theory of non-linear q-difference equations. 


In this paper the analytic (asymptotic) theory of equations of the indicated type 
is developed. At the basis of the work lies the theory of linear g-difference equations 
as developed by the author (Acta Mathematica, 1933, pp. 1-38). Use is made of a 
method, due to the author, specifically applicable to a type of non-linear problems 
and previously employed by him in the fields of differential and difference equations 
(see Transactions of this Society, vol. 42 (1937), pp. 225-321; Compositio Mathe- 
matica, 1937, pp. 1-66; Mémorial des Sciences Mathématiques, no. 90, 1938). (Re- 
ceived July 15, 1938.) 


383. A. H. Wheeler: Groups of cubes and groups of regular tetrahedra 
inscriptible in a cube. 


In this paper it is shown that in a given cube there can be inscribed an infinite 
number of groups of six equal cubes each, all of which are concentric with it. Further- 
more, there can be inscribed an infinite number of groups of twelve equal cubes each, 
and these twelve cubes are not concentric one with another, or with the given cube. 
Two congruent regular tetrahedra can be inscribed in a cube with their vertices at the 
vertices of the cube. Accordingly, there can be inscribed in a given cube an infinite 
number of groups of twelve congruent, regular tetrahedra each; and these tetrahedra 
are concentric, one with another, and with the given cube. There can also be inscribed 
in a given cube, an infinite number of groups of twenty-four congruent, regular tetra- 
hedra each; and these tetrahedra are not concentric, one with another, or with the 
given cube. (Received July 19, 1938.) 


1938] ABSTRACTS OF PAPERS 639 


384. Margarete C. Wolf and Louise A. Wolf: The linear equation 
in matrices with elements in a division algebra. 


To determine necessary and sufficient conditions for the existence of solutions of 
the equations > ;_, AX B,=C in r Xr matrices and to determine the number of solu- 
tions, each matrix M may be written as ViawsM, where the u%;, (¢=1, 2,---, 7), 
are the basis of the algebra and the M“ are matrices with elements in the centrum. 
This reduces the problem to solving mr? linear equations in nr? elements whose coeffi- 
cients are in the centrum. The matrix of the coefficients of this system of equations can 
be expressed as a sum of direct products of matrices whose elements are in the cen- 
trum. For AX =I this matrix of the coefficients can be writtenas -xA®-xI,, 
where I, is the r Xr identity, R, (¢=1, 2,--- , m), isthe m Xn first matric representa- 
tion of u;, and A =)_j_,u:A . A necessary and sufficient condition that AX =I have 
a unique solution is that |}-j_,R“ -xA | 40, which may also be obtained by other 
methods. To study the equation XA =I, it is more convenient to use the second ma- 
tric representation of the basal elements. (If the algebra is a field, see C. C. Mac- 
Duffee, The Theory of Matrices.) (Received July 25, 1938.) 


385. R. P. Agnew: On cores of bounded divergent complex sequences 
and of their transforms by square matrices. 


This paper characterizes matrices ||anx|| of complex constants such that the trans- 
form on =)_4210ne5 of each real bounded divergent sequence s, has a core P' which is a 
nonempty subset of the core C of s,. The same problem is solved for the class of com- 
plex bounded divergent sequences s,. Analogous problems are solved for sequence-to- 
function transformations o(¢) =) se. (Received August 9, 1938.) 


386. G. E. Albert: Asymptotic forms for a general class of hyper- 
geometric functions with applications to the generalized Legendre 
functions. 


The developments reported in abstract 44-7-288 have been extended to the solu- 
tions of the differential equation (1—z*)y’’+ [8B—a—(a+8+2)z]y’+n(n+a+B+1)y 
=0. Solutions are developed asymptotically relative to m and z which are uniform 
in a and £ in any fixed bounded domain. The results of the previous abstract are 
special cases; in addition, the Jacobi, Gegenbauer, and ultraspherical functions are 
included. (Received August 19, 1938.) 


387. Henry Blumberg: On the general point transformation. 


The author considers transformations X’=f(X) of the points X of a euclidean 
n-space E into the points X’ of a euclidean n-space E’, f unconditioned except to be 
“one-valued” which, however, is not essential. Various theorems are proved stating 
properties which f has at every point of E if certain sets are disregarded. Such types 
of negligible sets are the denumerable, the exhaustible, the sparse set (sparse equals 
ridé of W. H. Young, see author’s forthcoming paper, Exceptional sets, in Fundamenta 
Mathematicae), and the set of zero measure. Notably, an analog is derived of the 
central theorem in the author’s paper, The measurable boundaries of an arbitrary 
function (Acta Mathematica, vol. 65 (1935), p. 263). Generalizations are obtained. 
(Received August 20, 1938.) 
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388. Jesse Douglas: A Jordan space curve having the infinite area 
property at each of tts points. 

This paper appears in full in the Proceedings of the National Academy of Sci- 
ences, September, 1938. (Received July 29, 1938.) 


389. Jesse Douglas: The problem of Plateau. 


This paper, giving an exposition in as nontechnical a style as seems possible of 
some of the essential features of the author’s work of the last twelve years on the 
problem of Plateau, is published in Scripta Mathematica, July, 1938. (Received 
July 29, 1938.) 


390. Jesse Douglas: Geometry of polygons in the complex plane. 


If, on each side of any given triangle as base, an isosceles triangle with 120° 
vertex-angle is constructed (always outward or always inward), then the vertices of 
these isosceles triangles form an equilateral triangle. This theorem of elementary 
geometry is here generalized by simple linear algebraic calculations to polygons of 
n sides, supposed to lie in the complex plane. Definitions: (i) An n-gon II is a system 
of points in a given cyclic order (Pi, P2, - - - , Px). (ii) The construction S, (a¢ any 
complex number) means the formation from II of the n-gon Il’=(P{, Pz,---, Px), 
where each triangle P:P:,:Pz is directly similar to (a, 1, 0). (iii) A regular n-gon of 
w?-type, (w=e?**/"), is one directly similar to (w?, w??, - - - , w*?). Theorems: (I) If, 
starting with any -gon II, one performs successively, in any order, the n —2 opera- 
tions Sm, (m=1, 2,---,m—1, except »—p), so getting II’, I1’’,--- , then 
Ii-®) is a regular n-gon of w?-type, and identically the same one, including position, 
regardless of the order of the operations S,.. (II) If also m= is omitted, as well as 
m=n— >, then I~) is affinely equivalent to a regular polygon of w?-type. (Received 
July 29, 1938.) 


391. W. D. Duthie: Pseudo-valuation for Boolean rings. 


The definitions of a pseudo-valuation for an arbitrary ring as given by Mahler 
(Uber Pseudobewertungen, 1, Acta Mathematica, vol. 36, pp. 79-119) and by Deuring 
(Algebren, Ergebnisse der Mathematik, vol. 4, no. 1), when applied to a Boolean ring, 
give rise to pseudo-valuations which are incapable of assuming any value between 
0 and 1. It is the purpose of this note to point out a simple modification in the 
definitions cited which eliminates this difficulty and at the same time retains most, 
if not all, of the properties of the original definitions. The modified definitions are 
distinct in type. An example of each type is given. It is a)so shown that these defini- 
tions impose a relation on the pseudo-valuations of the ordered elements of the 
Boolean ring. (Received August 19, 1938.) 


392. Edward Kasner and J. J. De Cicco: Conformal geometry of 
horn angles of second order contact. 

The object of this paper is to develop the conformal geometry of a horn angle of 
second order contact. A horn-set (7) is defined as the totality of all curves (or fifth 
order differentiable elements) which pass through a given point in a common direction 
and which possess the same curvature . Let x =dy/ds, y=d*y/ds*, z=d*y/ds*, where 
y is the curvature and s is the arc length, of any curve C of the horn-set (7) at the 
fixed point. A linear series is the totality of curves of a horn-set () which satisfy the 
two linear equations y=px+r, z=gx+s, where p, g, r, s are constants. A flat con- 
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gruence is the totality of curves of a horn-set (y) which satisfy the linear equation 
z=ax+by+c, where a, b, c are constants. It is found that the group of conformal 
transformations induces a fundamental five-parameter group G; between the curves 
of a horn-set (7) and the curves of a horn-set (IT). Under G; it results that linear 
series are carried into linear series and flat congruences are converted into flat con- 
gruences. The elementary invariants between the curves, the linear series, and the 
flat congruences of a horn-set (y) are obtained. (Received August 4, 1938.) 


393. F. L. Lamoreau: Temperature distribution in a long rectangular 
bar of two layers. 


The problem is that of finding the temperature distribution at any instant in a 
long rectangular bar composed of two layers, where each layer is of different material. 
The outer lateral surface of the bar is held at zero temperature, and the initial tem- 
perature distribution in a cross section of the two layers is arbitrarily given. The 
procedure is similar to that used by Churchill, (Temperature distribution in a slab of 
two layers, Duke Mathematical Journal, vol. 2 (1936), pp. 405-414) in solving the 
analogous one-dimensional problem. The treatment of the formal work has been 
simplified by the introduction of a bi-orthogonal set of functions. (Received August 
19, 1938.) 


394. K. W. Lamson: Linear families of linear Se-complexes in Ss. 

An S2-complex in S; is given by the equation a;;,p*=0 wherein p** are the co- 
ordinates of an S2. In this paper, the family (Aa; ;4+-b;;4) p#* =0 is studied. The follow- 
ing properties are found: in the general case, the family is determined by four ar- 
bitrary planes; if the invariant of the complex (of the fourth degree in \, «) vanishes, 
the complex has a directrix; if two of the four directrices intersect, the other two also 
intersect. (Received August 13, 1938.) 


395. A. N. Lowan: On the computation of a certain infinite series. 


In a previous paper (Cooling of a radioactive sphere, Physical Review, vol. 44 
(1933)), the author derived the formula T(r, t) =2R?/(x?Kr) ->_,2,(1—e-™)(1/s?) sin 
sin (2sxr/R) fpxo(Rx) sin sxx dx, for the contribution to the earth’s temperature aris- 
ing from radioactivity of the rocks. This series is very slowly convergent. However, 
if we write Ti(r) =(2R®/x*Kr))> (1 /s?) sin (sxr/R) sin dx, and 
T:(r, t) sin (sxr/R) sin sxx dx, then T(r, #) 
=T;(r) —T.(r, t). Here T:(r) represents the distribution of temperature correspond- 
ing to the steady state and is therefore a solution of the differential equation of heat 
conduction, in which the term 0/dt has been dropped; 7;(r) is thus obtained in 
closed form suitable for computations. The convergence of 7:(r, #) is considerably 
faster. Upper bounds for the remainder, when the series has been truncated after 
n terms, are obtained (by replacing the infinite series representing the remainder 
by suitable definite integrals) for the case ¢ = Ae~*“~) in the two alternative forms 
| E(n, r)| <2C(d/r) [1 —Erf(nc!/?) ] and E(n, r) <C(R/r)[—Ei(—en?) ], wherein Cis a 
certain dimensional constant. On the basis of the last two expressions for the re- 
mainder, it is shown that T(r, t) may be computed to a depth of 1800 miles by 
keeping not more than 25 terms in the infinite series representation of T(r, #). (Re- 
ceived August 26, 1938.) 


396..A. N. Lowan: On wave motion for subinfinite domains. 
In a previous paper (On wave motion with subinfinite domains, to appear in the 
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Philosophical Magazine), the author investigated the integration of the system S: 
(I) V2u(P, t)=2bdu(P, t)/dt+(1/a*)d%u(P, t)/dt?+ &(P, limeo u(P) =f(P); 
(IIT) du(P, #)/at=g(P), for infinite domains of one, two, and three dimensions. 
In the present paper, (I) is integrated for the following domains and boundary con- 
ditions: (1) 0<x< u(0, t)=¢(#); (2a) 0<x< 0, om, u(0, y, 
(2b) 0<x< 0, O<y<om, u(0, y, u(x, 0, t) =¢2(x, 1); (3a) 0<x< 
u(0, y, 2, 2, (3b) 0<x< wm, 0<y<~m, 
u(0, y, 2, L=dily, 2, u(x, 0, y, y, 2); Bc) O<x<~, 
0<y< 0<z< om, u(0, y, 2, D=dly, 2, u(x, 0, 2, t) =¢2(x, 2, t), u(x, y, 0, 
= ¢;(y, z, In all the above cases U(P, t) =u(P, t)+0(P, t), u(P, t) satisfies (1) and 
vanishes at the given boundaries, v(P, #) satisfies the system S’ obtained from S 
by putting f=g=¢=0 and assumes the prescribed boundary conditions; u(P, t) may 
be obtained from the corresponding solutions given in the previous paper by suitably 
extending the definitions of f, g, and ¢. The solutions v(P, ¢) may be obtained by 
deriving the Laplace transform v*(P, p) and then reverting to v(P, #). (Received 
August 23, 1938.) 


397. L. A. MacColl: Differential-geometric aspects of relativistic 
dynamics. 


Kasner has determined a set of five geometrical properties which characterizes 
the families of trajectories of a particle moving in a plane, according to the laws of 
Newtonian dynamics, under forces which are functions of position only (Trans- 
actions of this Society, vol. 7 (1906), pp. 401-424; also Differential-geometric aspects 
of dynamics, American Mathematical Society Colloquium Publications, vol. 32, 1913, 
pp. 9-17). In the present paper, the modification of Kasner’s problem which is ob- 
tained by assuming that the particle moves according to the laws of special relativ- 
istic dynamics is discussed. It is found that the families of trajectories can be char- 
acterized by a set of seven geometrical properties. Five of these resemble, in various 
degrees, the properties obtained by Kasner, while the remaining two properties have 
no classical analogs. (Received August 31, 1938.) 


398. Dorothy Manning: On simply transitive groups with transitive 
abelian subgroups of the same degree. III. 


A simply transitive group of degree De primes, not 
necessarily distinct, k=>2) which contains a transitive abelian subgroup of the same 
degree generated by k permutations of orders -- - , respectively, is im- 
primitive and compound when #;'>f,2> --- >#;,". It may be primitive when 
p; =p2=--- =p;,". (Received August 25, 1938.) 


399. Kyrille Popoff: Application des méthodes d’intégration de 
Poincaré 4 la balistique extérieure. 


Les méthodes d’intégration de Poincaré, établiés dans la Mécanique Céleste, 
s'appliquent aussi bien 4 l'étude du mouvement du centre de gravité du projectile 
sur la trajectoire qu’a l’étude du mouvement du projectile autour de son centre de 
gravité. La considération des intégrales des équations différentielles comme fonctions 
des paramétres figurant dans ces équations nous a permis de développer les intégrales 
du mouvement du centre de gravité du projectile en séries procédant suivant les 
puissances de sin? ¢/2, ot on a ¢=2/2+<a et od a est l’angle de projection. Nous 
étudions ensuite le rayon de convergence de ces séries et par une transformation 
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conforme nous arrivons 4 des séries convergentes dans un intervalle (0, T) de temps, 
ou T est un nombre fini, choisi d’avance d’une maniére arbitraire. Pour arriver 4 cela 
nous étudions d’abord les points singuliers des équations différentielles du mouvement 
et établissons l’existence des solutions asymptotiques 4 ces points et le caractére 
analytique de ces solutions. L’étude du mouvement de précession du projectile autour 
de son centre de gravité nous conduit 4 un systéme d’équations différentielles linéaires, 
que nous intégrons en formant soit les équations aux variations, soit en les réduisant 
4 un systéme d’équations intégrales de Volterra. Nous établissons ainsi l’existance 
de solutions asymptotiques aux points singuliers de nos équations différentielles du 
mouvement de précession, et l’existence de solutions périodiques et de solutions 
asymptotiques 4 ces solutions périodiques. L’étude du mouvement de nufation se 
fait aprés suivant les mémes principes. Le calcul des coefficients des séries que nous 
établissons se raméne a des quadratures. (Received August 29, 1938.) 


400. Hillel Poritsky: On algebraic equations whose roots lie in the 
negative half-plane. 


The tests of Routh, Hurwitz, and Schur are reviewed and deduced from Cauchy’s 
theorem, and an extension of the Routh criterion to equations with complex coeffi- 
cients is obtained. (Received September 6, 1938.) 


401. J. H. Roberts: A problem on acyclic continuous curves. 


The following theorem answers a question of O. H. Hamilton (Transactions of 
this Society, vol. 44 (1938), p. 24): If M is any acyclic continuous curve, there exists 
a topological transformation T, other than the identity, which maps M into a subset 
(not necessarily proper) of M. (Received August 15, 1938.) 


402. J. H. Roberts: Concerning homeomorphisms of the plane into 
itself. 

The following result has been obtained: The space of homeomorphisms of a plane 
S into itself consists of exactly two arc-wise connected components. More precisely, 
if x is any homeomorphism of S into itself, there exists a homeomorphism 7; of S into 
itself which is either the identity or a reflection in the y-axis and a single-valued con- 
tinuous function f(p, #) defined over the range pe S, (0St<1), with values in S, 
such that (1) for fixed #, f(p, #) isa homeomorphism of S into S, and (2) f(p, 0) =x(p) 
and f(p, 1) =7:(p). (Received August 15, 1938.) 


403. Louis Weisner: Condition that a finite group be multiply 
isomorphic with each of its irreducible representations. 

The author proves the following theorem: A necessary and sufficient condition 
that a finite group G be multiply isomorphic with each of its irreducible representa- 
tions as a linear group is that G contain a subgroup P whose order is a power of a 
prime p, such that (1) P is generated by the minimal invariant subgroups of G whose 
orders are powers of p; and (2) every subgroup of index p of P contains an invariant 
subgroup of G different from the identity group. (Received September 1, 1938.) 


404. Louis Weisner: The subgroup of order n of a transitive group 
of degree n and class n—1. 


It is well known that a transitive permutation group of degree m and class = —1 
contains an invariant subgroup of order m, composed of the identity and the permu- 


— 
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tations of degree n. The author proves that this subgroup of order n is an abelian 
group. (Received August 23, 1938.) 


405. R. M. Robinson: A generalization of Picard’s and related 
theorems. 


According to Picard’s theorem, a meromorphic function which leaves out more 
than two values is a constant. We shall say that a@ is an exceptional value of order 
m for f(z) if the equation f(z) =a has no root of multiplicity less than m (where m isa 
positive integer or ~). To such an exceptional value we assign the weight 1—1/m. 
A value which is never assumed by the function is an exceptional value of order © 
and hence of weight 1. The generalization of Picard’s theorem may then be stated: 
A meromorphic function which admits exceptional values of total weight more than 2 
is a constant. Corresponding generalizations are made of the theorems of Landau, 
Schottky, Montel (criterion for normal family), and of the second Picard theorem. 
Of these, only the last is new; but the proofs given are simpler than those already 
known. The previous proofs depended on Nevanlinna’s theory of meromorphic func- 
tions. The present proof is based on Ahlfors’s recent generalization of Schwarz’s 
lemma, which appeared in the May issue of the Transactions of this Society. (Re- 
ceived August 26, 1938.) 
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ment of Science: 
1937—M. H. Ingraham, G. T. Whyburn. 
1938—R. E. Langer, F. D. Murnaghan. 

Representatives on the Editorial Board of the Annals of Mathematics: 
Harry Bateman, G. D. Birkhoff, J. F. Ritt. 

Representatives on the Editorial Board of the Duke Mathematical Journal : 
Oystein Ore, G. T. Whyburn. 

Representative on the American Year Book: 
C. N. Moore. 

Representative on the Sectional Committee on Standards for Graphical 
Presentation sponsored by the American Society of Mechanical Engineers: 
W. H. Roever. 

Representative on the Joint Committee on Engineering Statistics sponsored 


by the American Society of Mechanical Engineers and the American Society for 
Testing Materials: 


A. A. Bennett. 
Colloquium Speaker: 

1937—John von Neumann. 
Gibbs Lecturers: 


1923—M. I. Pupin. 1928—G. H. Hardy. 1934—Albert Einstein. 
1924—Robert Henderson. 1929—Irving Fisher. 1935—Vannevar Bush. 
1925—James Pierpont. 1930—E. B. Wilson. 1936—H. N. Russell. 
1926—H. B. Williams. 1931—P. W. Bridgman. 1937—C. A. Kraus. 
1927—E. W. Brown. 1932—R. C. Tolman. 


Committee on Society Visiting Lectureship: 
G. D. Birkhoff, G. A. Bliss, E. R. Hedrick. 
Visiting Lecturers: 
1927-1928—Constantin Carathéodory, University of Munich. 
1928-1929—Hermann Weyl, Zurich Technical School. 
1929-1930—Enrico Bompiani, University of Rome. 
1930-1931—Wilhelm Blaschke, University of Hamburg. 
1931-1932—R. L. Moore, University of Texas. 
1936-1937—Thirukkannapuram Vijayaraghavan, University of Dacca. 
Committee on the Award of the Bécher Prize in Analysis: 
T. H. Hildebrandt, R. D. Carmichael, L. P. Eisenhart, J. R. Kline, J. D. Tamarkin. 
Committee on the Moore Fund: 
T. H. Hildebrandt, R. D. Carmichael, Arnold Dresden. 
Committee on Publication of Moore Manuscript: 
R. W. Barnard, E. W. Chittenden, L. M. Graves, T. H. Hildebrandt, M. H. 
Ingraham. 
Committee on Printing Contracts: 
D. R. Curtiss, M. H. Ingraham, C. C. MacDuffee. 
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THE SEMICENTENNIAL CELEBRATION OF THE 
FOUNDING OF THE AMERICAN 
MATHEMATICAL SOCIETY 


Committee on the Semicentennial Celebration: 

T. S. Fiske, R. C. Archibald, T. C. Fry, W. L. Ayres, J. L. Coolidge, L. E. Dick- 
son, E. R. Hedrick, T. R. Hollcroft, M. H. Ingraham, Dunham Jackson, J. R. 
Kline, Solomon Lefschetz, R. L. Moore, G. W. Mullins, James Pierpont, T. M. 
Putnam, R. G. D. Richardson, Virgil Snyder, H. S. White. 


Subcommittees 
Program Committee: 


R. C. Archibald, M. H. Ingraham, J. R. Kline. 
Committee on Invited Speakers: 
L. P. Eisenhart, G. D. Birkhoff, G. A. Bliss, A. B. Coble, E. R. Hedrick. 


Arrangements Committee: 

W. B. Fite, R. L. Dietzold, B. P. Gill, E. R. Lorch, R. G. Putnam, Mina S. Rees, 
P. A. Smith. 

Publicity Committee: 

A. E. Meder. 

Committee on Exhibits: 

D. E. Smith; Instruments and Models: Aaron Bakst, W. B. Fite, W. D. Reeve; 
Books and Manuscripts: Bertha M. Frick, D. E. Smith; History of the Society: 
R. C. Archibald, T. S. Fiske. 

Publication Committee: 


Virgil Snyder, W. H. Bussey, Arnold Dresden, T. R. Hollcroft, Clara E. Smith. 


INTERNATIONAL CONGRESS OF MATHEMATICIANS 
CAMBRIDGE, MASS., SEPTEMBER 4-12, 1940 


Organizing Committee: 

W. C. Graustein, G. D. Birkhoff, G. A. Bliss, G. C. Evans, J. R. Kline, Solomon 
Lefschetz, Oystein Ore, R. G. D. Richardson, M. H. Stone, J. L. Synge, J. D. 
Tamarkin, J. M. Thomas, Norbert Wiener. 

Editorial Committee: 
Einar Hille, F. D. Murnaghan, P. A. Smith. 
Financial Committee : 

Marston Morse, J. L. Coolidge, M. H. Ingraham, H. B. Phillips, Treasurer of 

A.M:S. (B. P. Gill). 
Secretariat: 
R. G. D. Richardson. 


Permanent Subcommittees of the Organizing Committee 
Budget Committee: 
M. H. Ingraham, W. C. Graustein, Einar Hille, Marston Morse, R. G. D. 
Richardson, D. V. Widder. 
Coéperation Committee: 
M. H. Stone, G. A. Bliss, E. R. Hedrick, Dunham Jackson, Oswald Veblen. 
Entertainment Committee: 

D. V. Widder, C. R. Adams, Mrs. G. D. Birkhoff, Lennie P. Copeland, Philip 
Franklin, Mrs. W. C. Graustein, W. T. Martin, Mrs. H. B. Phillips, R. G. D. 
Richardson. 

Publicity Committee : 
Philip Franklin, R. C. Archibald, E. T. Bell, Garrett Birkhoff, Arnold Dresden. 
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FORMER PRESIDENTS 


J. H. Van Amringe, 1889-1890. E. W. Brown, 1915-1916. 
Emory McClintock, 1891-1894. L. E. Dickson, 1917-1918. 
G. W. Hill, 1895-1896. Frank Morley, 1919-1920. 
Simon Newcomb, 1897-1898. G. A. Bliss, 1921-1922. 

R. S. Woodward, 1899-1900. Oswald Veblen, 1923-1924. 
E. H. Moore, 1901-1902. G. D. Birkhoff, 1925-1926. 
T. S. Fiske, 1903-1904. Virgil Snyder, 1927-1928. 
W. F. Osgood, 1905-1906. E. R. Hedrick, 1929-1930. 
H. S. White, 1907-1908. L. P. Eisenhart, 1931-1932. 
Maxime Bocher, 1909-1910. A. B. Coble, 1933-1934. 

H. B. Fine, 1911-1912. Solomon Lefschetz, 1935-1936. 


E. B. Van Vleck, 1913-1914. 


ENDOWMENT FUND 


In 1923 an Endowment Fund was collected for the support of the ever 
increasing number of important mathematical memoirs. Of this fund, which now 
amounts to some $70,000, a considerable proportion was contributed by members 
of the Society. 


PRIZE FUNDS 
The Bécher Memorial Prize. 

This prize was founded in memory of Professor Maxime Bocher. It is 
awarded every five years for a notable research memoir in analysis which has 
appeared during the preceding five years in a recognized journal published in the 
United States or Canada; the recipient must be a member of the Society, and 
not more than fifty years old at the time of publication of his memoir. 


First (Preliminary) Award, 1923: To G. D. Birkhoff, for his memoir 
Dynamical systems with two degrees of freedom. 


Second Award, 1924: To E. T. Bell, for his memoir Arithmetical para- 
phrases, and to Solomon Lefschetz, for his memoir On certain numerical in- 
variants with applications to abelian varieties. 


Third Award, 1928: To J. W. Alexander, for his memoir Combinatorial 
analysis situs. 


Fourth Award, 1933: To Marston Morse, for his memoir The foundations 
of a theory of the calculus of variations in the large in m-space, and to Norbert 
Wiener, for his memoir Tauberian theorems. 


The Frank Nelson Cole Prize in Algebra. 
The Frank Nelson Cole Prize in the Theory of Numbers. 


These prizes were founded in honor of Professor Frank Nelson Cole, on the 
occasion of his retirement as Secretary of the American Mathematical Society 
and editor of the Bulletin, after twenty-five years of service; the fund was later 
doubled by his son, Charles A. Cole. They are to be awarded at five-year inter- 
vals for contributions to algebra and the theory of numbers, respectively, under 
restrictions similar to those for the Bocher prize. 


First Award, 1928: To L. E. Dickson, for his book Algebren und thre 
Zahlentheorie, Zurich, 1927. 


Second Award, 1931: To H. S. Vandiver, for his several papers on Fermat’s 
last theorem published in the Transactions of the American Mathematical Society 
and the Annals of Mathematics during the last five years, with special reference 
to a paper entitled On Fermat’s last theorem, which appeared in volume 31 of 
ihe Transactions. 


The Eliakim Hastings Moore Fund. 


This fund was founded in 1922 in honor of Professor Eliakim Hastings 
Moore, on the occasion of the twenty-fifth anniversary meeting of the Chicago 
Section of the American Mathematical Society. The interest on the fund is to be 
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used at the discretion of the Council of the Society, for the publication of 
important mathematical books or memoirs or the award of prizes. 


The Marion Reilly Fund. 

Dean Marion Reilly willed to the American Mathematical Society a portion 
of her estate to be used for the advancement of research in pure mathematics. 
Thus far the Society has received approximately $14,000. The estate is not entirely 
settled, and the Society will receive additional funds within the next few years. 


SELECTIONS FROM THE TABLE OF LIFE 
MEMBERSHIP FEES 


(Rates for other years may be obtained from the Treasurer.) 


Age Fee Age Fee 


INSTITUTIONAL MEMBERS 


COLLEGES, UNIVERSITIES, UNIVERSITY GROUPS, AND LEARNED 
SOCIETIES 


Acadia University, Wolfville, Nova Scotia, Canada. 

Amherst College, Amherst, Mass. 

Beloit College, Beloit, Wis. 

Bowdoin College, Brunswick, Me. 

Brigham Young University, Provo, Utah. 

Department of Mathematics, Brooklyn College, Brooklyn, N.Y. 

Brown University, Providence, R.I 

Bryn Mawr College, Bryn Mawr, Pa. 

California Institute of Technology, Pasadena, Calif. 

Carnegie Institute of Technology, Pittsburgh, Pa. 

Case School of Applied Science, Cleveland, Ohio. 

Catholic University of America, Washington, D.C. 

Members of the Department of Mathematics, College of the City of New York, 
New York, N.Y. 

The College of St. Thomas, St. Paul, Minn. 

Colorado College, Colorado Springs, Colo. 

Columbia University, New York, N.Y. 

Connecticut College, New London, Conn. 

Cornell University, Ithaca, N.Y. 

Dartmouth College, Hanover, N.H. 

Duke University, Durham, N.C. 

Georgetown University, Washington, D.C. 

Gettysburg College, Gettysburg, Pa. 

Division of Mathematics, Harvard University, Cambridge, Mass. 

Haverford College, Haverford, Pa. 

Indiana University, Bloomington, Ind. 

Institute for Advanced Study, Princeton, N.J. 

Iowa State College, Ames, Iowa. 

The Johns Hopkins University, Baltimore, Md. 

Louisiana State University, Baton Rouge, 

McGill University, Montreal, Quebec, Canada. 

Massachusetts Institute of Technology, Cambridge, Mass. 

Mathematical Association of America, Oberlin, Ohio. 

Michigan State College of Agriculture and Applied Science, East Lansing, Mich. 

New York University, New York, N.Y. 

Northwestern University, Evanston, III. 

General Research Council of the State of Oregon, Corvallis and Eugene, Ore. 

Pennsylvania State College, State College, Pa. 

Library, Purdue University, Lafayette, Ind. 

Rutgers University, New Brunswick, N.J. 

Smith College, Northampton, Mass. 

Stanford University, Stanford University, Calif. 

The State University of Iowa, Iowa City, Iowa. 

Stevens Institute of Technology, Hoboken, N.J. 

Department of Mathematics, Swarthmore College, Swarthmore, Pa. 

Sweet Briar College, Sweet Briar, Va. 

Syracuse University, Syracuse, N.Y. 

Trinity College, Hartford, Conn. 

Tulane University, New Orleans, La. 

University of Buffalo, Buffalo, N.Y. 

University of California, Berkeley, Calif. 

University of California at Los Angeles, Los Angeles, Calif. 

Department of Mathematics, University of Chicago, Chicago, III. 

University of Cincinnati, Cincinnati, Ohio. 

Department of Mathematics, University of Colorado, Boulder, Colo. 

Department of Mathematics, University of Illinois, Urbana, III. 

University of Kansas, Lawrence, Kan. 
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Department of Mathematics, University of Kentucky, Lexington, Ky. 

University of Manitoba, Winnipeg, Manitoba, Canada. 

University of Michigan, Ann Arbor, Mich. 

Department of Mathematics, University of Nebraska, Lincoln, Neb. 

Department of Mathematics, University of New Mexico, Albuquerque, N.Mex. 

University of North Carolina, Chapel Hill, N.C. 

University of Notre Dame, Notre Dame, Ind. 

Department of Mathematics, University of Oklahoma, Norman, Okla. 

University of Pennsylvania, Philadelphia, Pa. 

University of Pittsburgh, Pittsburgh, Pa. 

University of Rochester, Rochester, N.Y. 

University of Southern California, Los Angeles, Calif. 

Departments of Mathematics and Applied Mathematics, University of Toronto, 
Toronto, Ontario, Canada. 

University of Virginia, Charlottesville, Va. 

University of Washington, Seattle, Wash. 

University of Wisconsin, Madison, Wis. 

Department of Mathematics, Vassar College, Poughkeepsie, N.Y. 

Virginia Polytechnic Institute, Blacksburg, Va. 

Department of Mathematics, Washington University, St. Louis, Mo. 

Department of Mathematics, Wayne University, Detroit, Mich. 

Department of Mathematics, Wellesley College, W ellesley, Mass. 

Wells College, Aurora, N.Y. 

Wesleyan University, Middletown, Conn. 

Western Reserve University, Cleveland, Ohio. 

Department of Mathematics, Williams College, Williamstown, Mass. 

Department of Mathematics, Yale University, New Haven, Conn. 


LIFE INSURANCE COMPANIES AND INDUSTRIAL CONCERNS 


Bell Telephone Laboratories, New York, N.Y. 

Equitable Life Insurance Company of Iowa, Des Moines, Iowa. 
John Hancock Mutual Life Insurance Company, Boston, Mass. 
Metropolitan Life Insurance Company, New York, N.Y. 

Western and Southern Life Insurance Company, Cincinnati, Ohio. 


INSTITUTIONS FINANCIALLY COGPERATING 
WITHOUT TECHNICALLY BECOMING 
MEMBERS 


Lehigh University, Bethlehem, Pa. 
National Resez arch Council, Washington, D.C. 
Princeton University, Princeton, N.J. 

Rockefeller Foundation, New York, N.Y. 


MEMBERS OF THE SOCIETY 
September, 1938 


(Life members are designated by +; nominees of institutional members by §.) 


§Abbott, Eleanor A. John Hancock Mutual Life Insurance Co., 197 Clarendon 
St., Boston, Mass. 

Ackermann-Teubner, Dr. B. G. A. Poststrasse 3, Leipzig, Germany. 

Adams, Prof. C. R. Brown Univ., Providence, R.I. 260 Doyle Ave. 

Adams, Prof. E. P. Princeton Univ., Princeton, N.J. Edgerstoune. 

eas 9 Helen §S. Instr., Hunter Coll., Park Ave. and 68th St., New York, 


Adams, Prof. L. J. Santa Monica Junior Coll., Santa Monica, Calif. 722 22d St. 

Adams, Dr. O. S. Senior Mathematician, U. S. Coast and Geodetic Survey, 
Washington, D.C. 727 Massachusetts Ave., N.E. 

Adams, Dr. Rachel B. (Mrs. C. R.). Tutor, Radcliffe Coll., Cambridge, Mass. 
260 Doyle Ave., Providence, R.I. 

—— Asso. Prof. V. W. Univ. of Arkansas, Fayetteville, Ark. 523 Storer 


Adler, Claire F. (Mrs. E. H.). Instr., Washington Square Coll., New York 
Univ., New York, N.Y. 2497 Grand Ave. 

Adshead, Asso. Prof. J. G. Dalhousie Univ., Halifax, Nova Scotia, Canada. 

Agard, Dean H. L. Williams Coll., Williamstown, Mass. 

Agnew, Prof. R. P. Cornell Univ., Ithaca, N.Y. 8 White Hall. 

cate: hae L. V. Univ. of Helsingfors, Helsingfors, Finland. V. Langvagen 


30. 
Aitchison, Dr. Beatrice. Lecturer, American Univ., Washington, D.C. 1929 
Akeley, Asst. Prof. Evelyn N. (Mrs.). Skidmore Coll., Saratoga Springs, 
N 


Akeley, Asst. Prof. E. S. Purdue Uniy., Lafayette, Ind. 220 Waldren St. 
§Alaoglu, Leonidas. Univ. of Chicago, Chicago, Ill. Eckhart Hall. 
Albert, Asso. Prof. A. A. Univ. of Chicago, Chicago, Ill. Eckhart Hall. 
Albert, G. E. Univ. of Wisconsin, Madison, Wis. North Hall. 
Albert, Prof. O. W. Univ. of Redlands, Redlands, Calif. 629 Buena Vista St. 
Alden, Prof. H.H. New Mexico Military Inst., Roswell, N.Mex 
Alexander, H. W. Instr., Lehigh Univ., Bethlehem, Fa: 1212 N. New St. 
Alexander, Prof. J. W. Inst. for Advanced Study, "Princeton, N.J. 29 Cleve- 
land Lane. 
Alfieri, F. A. Metropolitan Life Insurance Co., 1 Madison Ave., New York, 
N.Y. 9 W. 68th St. 
Alger, P. L. Electrical Engineer, General Electric Co., Schenectady, N.Y. 
1758 Wendell Ave. 
Allen, Prof. E. B. Rensselaer Polytechnic Inst., Troy, N.Y. 4 Sheldon Ave. 
Allen, Asso. Prof. E. S. Iowa State Coll., Ames, Iowa. 
Allen, a Florence E. Instr., Univ. of Wisconsin, Madison, Wis. 219 Lathrop 


t. 

Allendoerfer, Dr. C. B. Instr., Haverford Coll., Haverford, Pa. 

Allison, Prof. N. B. Kentucky Wesleyan Coll., Winchester, Ky. 

Alsberg, Dr. C. L. Director, Giannini Foundation of Agriculture and Eco- 
nomics, Univ. of California, Berkeley, Calif. 207 Giannini y 

Alsberg, Julius. Consulting Engineer. 114 E. 32d St., New York, 

§Ambrose, Warren. Fellow, Univ. of Illinois, Urbana, Ill. 911 
Champaign, II. 

Ames, Asst. Prof. D. B. Rensselaer Polytechnic Inst., Troy, N.Y. 72 Pine- 
woods Ave. 

Ames, Prof. L. D. Univ. of Southern California, Los Angeles, Calif. 

Ames, Dr. Vera A. Instr., Univ. of Saskatchewan, Saskatoon, Saskatchewan, 


anada 
Ananda-Rau, Prof. K. Presidency Coll., Madras, India. 
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Anderson, Asst. Prof. Mae R. Concordia Coll., Moorhead, Minn. 507 10th St., S. 

Anderson, Prof. Nola L. Newcomb Coll., Tulane Univ., New Orleans, La. 

Anderson, Asst. Prof. R. Lucile. Hunter Coll., Bedford Park Blvd. and Navy 
Ave., Bronx, New York, N.Y. 

Anderson, Prof. W. E. Miami Univ., Oxford, Ohio. 112 E. Walnut St. 

Andrews, Dr. L. B. Instr., Harvard Univ., Cambridge, Mass. 6 Weldon Road, 
Newton, Mass. 

Archibald, H. F. Assistant, Ohio State Univ., Columbus, Ohio. 

+Archibald, Prof. R. C. Brown Univ., Providence, R.I. 

Archibald, Asst. Prof. R. G. Queens Coll., Flushing, N.Y. 

Arms, Prof. R. A. Gettysburg Coll., Gettysburg, Pa. 59 Lincoln. 

me Dr. Beulah M. Associate, Univ. of Illinois, Urbana, III. 364 Math. 
B 


Armstrong, Asst. Prof. L. E. Stevens Inst. of Technology, Hoboken, N.J. 

§Arnold, H. A. Assistant, California Inst. of Technology, Pasadena, Calif. 
Math. Dept. 

Arnold, Asso. Prof. Herbert E. Wesleyan Univ., Middletown, Conn. 

§Arnold, Herman E. 707 Division St., Ann Arbor, Mich. 

t+Arnold, J. W. Electrical Engineer, Western Union Telegraph Co., 60 Hud- 
son St., New York, N.Y. 37 Washington Square. 

Arnoldy, Sister M. Nicholas. Prof., Marymount Coll., Salina, Kan. 

Aroian, Asst. Prof. L. A. Colorado State Coll., Fort Collins, Colo. 522 Hill 
St., Ann Arbor, Mich. 

Ashman, E. T. Darien High School, Darien, Conn. 11 Fairview Ave. 

—, Asst. Prof. Max. Antioch Coll., Yellow Springs, Ohio. 602 Phillips 


Atanasoff, Asso. Prof. J. V. Iowa State Coll., Ames, Iowa. Math. Dept. 

+Atchison, _— C. S. Washington and Jefferson Coll., Washington, Pa. 442 
Beau St. 

Aucoin, A. A. Fellow, Louisiana State Univ., Baton Rouge, La. Math. Dept. 

Aude, Prof. H. T. R. Colgate Univ., Hamilton, N.Y. 

Ayres, Asso. Prof. Frank. Dickinson Coll., Carlisle, Pa. 426 S. Pitt St. 

Ayres, Dr. H.C. Instr., U. S. Naval Academy. Annapolis, Md. Math. Dept. 

Ayres, Asso. Prof. W. L. Univ. of Michigan, Ann Arbor, Mich. 1204 Henry St. 


Babcock, Dean R. W. Division of General Science, Kansas State Coll., Man- 
hattan, Kan. 

Babcock, Asst. Prof. Wealthy. Univ. of Kansas, Lawrence, Kan 

+Bacon, yng Emeritus Clara L. Goucher Coll., Baltimore, Md. "2316 N. Cal- 
vert 

Bacon, Asst. Prof. H. M. Stanford Univ., Stanford University, Calif. Box 1144. 

Baer, Asso. Prof. Reinhold. Univ. of Illinois, Urbana, Ill. Math. Dept. 

Bagby, Dean L. C. Coll. of Engineering, Linsley Inst. of Technology, Wheel- 
ing. W.Va. 74 Greenwood Ave. 

Baidaff, Dr. B. I. National Univ. of Buenos Aires, Buenos Aires, Argentina, 
Belgrano 909. 

Bailey, Asst. Prof. H. W. Univ. of Illinois, Urbana, Ill. 251 Math. Bldg. 

Bailey, M. C. Box 603, Dover, Del. 

Bailey, Dr. R. P. Instr., Lafayette Coll., Easton, Pa. 434 Cattell St. 

Baker, Dr. Frances E. Instr., Mt. Holyoke Coll., South Hadley, Mass. 

Baker, Dr. G. A. Instr. and Junior Statistician, Coll. of Agriculture, Univ. of 
California, Davis, Calif. 

Ball, Dr. N. H. Instr., U. S. Naval Academy, Annapolis, Md. 

Ballantine, Dr. Constance R. (Mrs. J. P.). Associate, Univ. of Washington, 
Seattle, Wash. 1802 Ravenna Blvd. 

Ballantine, Prof. J. P. Univ. of Washington, Seattle, Wash. 1802 Ravenna 


Blvd. 
Ballou, Asst. Prof. D. H. Georgia School of Technology, Atlanta, Ga. 154 4th 
St., N.W. 
Bamforth, Asso. Prof. F. R. Ohio State Univ.. Columbus, Ohio. Math. Dept. 
Banks, Prof. G. B. Niagara Univ., Niagara University, N.Y. Dept. of Physical 
cience. 
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Barber, Dr. S. F. Tutor, Coll. of the City of New York, 139th St. and Convent 
Ave., New York, N.Y. Math. Dept. 

Bardell, Asst. Prof. R. H. Univ. of Wisconsin at Milwaukee, Milwaukee, Wis. 

Bareis, Asst. Prof. Grace M. Ohio State Univ., Columbus, Ohio. Canal Win- 
chester, Ohio. 

Barker, J. E. Dahlgren, Va. 

Barlow, D. D. Mayor, Plainfield, N.J.; President, Atlantic, Gulf, and Pacific 
Co., 15 Park Row, New York, N.Y. 

Barnard, Asso. Prof. R. W. Univ. of Chicago, Chicago, Ill. Eckhart Hall. 

Barnes, Asst. Prof. J. L. Tufts Coll., Medford, Mass. Ballou Hall. 

Barnes, Dr. Mabel S. (Mrs. J. L.). Tufts Coll., Medford, Mass. 

Barnett, Asso. Prof. I. A. Univ. of Cincinnati, Cincinnati, Ohio. 

Barnett, Asst. Prof. Joseph. Oklahoma Agricultural and Mechanical Coll., 
Stillwater, Okla. 226 West St. 

Barnett, W. A. Burlington High School, Burlington, Ky. Bagdad, Ky. 

er 7 C. A. Univ. of New Mexico, Albuquerque, N.Mex. 115 S. 

aple St. 

Baron, Louis. Instr., Washington Square Coll., New York Univ., New York, 
N.Y. 835 East Bldg. 

Barron, J. J. St. Joseph Coll., Hartford, Conn. 

Bartels, Dr. R. C. F. Instr., Univ. of Michigan, Ann Arbor, Mich. Math. Dept. 

Bartky, Dr. Walter. Instr., Univ. of Chicago, Chicago, II 

Bartleson, E. L. Asst. Mathematician, Actuarial Dept. General, Prudential In- 
surance Co. of America, Newark, N.J. 

Bartlett, Asst. Prof. J. H. Univ. of Illinois, Urbana, Ill. Physics Dept. 

Basoco, Asso. Prof. M. A. Univ. of Nebraska, Lincoln, Neb. 

§Bassford, Horace. Metropolitan Life Insurance Co., 1 Madison Ave., New 


ork, N.Y. 

Basye, Dr. R. E. 5529 Brooklyn Ave., Kansas City, Mo. 

Batchelder, Asso. Prof. P. M. Univ. of Texas, Austin, Tex. 808 W. 22d St. 

Bateman, Prof. Harry. California Inst. of Technology, Pasadena, Calif. 

Baten, Dr. W. D. Asso. Prof., Michigan State Coll; Research Associate, 
Michigan gree Station, East Lansing, Mich. 411 Marshall St. 

Bates, Prof. O. K. St. Lawrence Univ., Canton, N.Y. 46 E. Main St. 

+Battig, Leon. Instr., Univ. of Wisconsin at Milwaukee, Milwaukee, Wis. 1925 
N. 3d St., Sheboygan, Wis. 

Bauer, P. S. Vice Pres., North Shore News Co., 50 Exchange St., Lynn, Mass. 

Beal, Prof. F. W. Univ. of Pennsylvania, Philadelphia, Pa. College Hall. 

§Beal, Asst. Prof. Juna L. (Mrs. A. G.). Butler Univ., Indianapolis, Ind. 

Beale, Dr. F. S. Instr., Lehigh Univ., Bethlehem, Pa. 316 W. Packer Ave. 

Beamish, Sister M. Amator. 4904 Chestnut St., Philadelphia, Pa. 

Beatley, Asso. Prof. Ralph. Graduate School of Education, Harvard Univ., 
Cambridge, 38, Mass. 

om Samuel. Faculty of Arts, Univ. of Toronto, Toronto, Ontario, 

anada. 

Beaty, Marjorie H. (Mrs. D. W.). 717 E. Main St., Vermillion, S.Dak. 

§Beaumont, R. A. Feilow, Univ. of Illinois, Urbana, II. 

Beaver, Asst. Prof. R. A. New York State Coll. for Teachers, Albany, N.Y. 

Beckenbach, Dr. E. F. Instr., Rice Inst., Houston, Tex. 

Becker, Dr. Miriam F. 206 W. 104th St., New York, N.Y. 

Beckwith, Prof. Ethelwynn R. (Mrs. W. E.). Milwaukee-Downer Coll., Mil- 
waukee, Wis. 

Beegle, Prof. B. L. Seattle Pacific Coll., Seattle, Wash. 

Beeler, F. A. 42 N. Manning St., Hillsdale, Mich. 

Beenken, Prof. May M. State Teachers Coll., Oshkosh, Wis. 

§Beesley, E. M. Assistant, Brown Univ., Providence, R.I. 321 Maxcy Hall. 

Belcher, D. R. Asst. Chief Statistician, American Telephone and Telegraph 
Co., 195 Broadway, New York, N. 'Y. 

Bell, Asst. Prof. Clifford. Univ. of California at Los Angeles, Los Angeles, 
Calif. 10514 Rochester Ave. 

Bell, Prof. E. T. California Inst. of Technology, Pasadena, Calif. 

Bell, Dr. P. O. Instr., Univ. of Kansas, Lawrence, Kan. Math. Dept. 
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Bellamy, B. C. Civil Engineer. Cody, Wyo. 

Bender, Asst. Prof. J. R. Univ. of Idaho, Moscow, Idaho. 

Benedict, Prof. Susan R. Smith Coll., Northampton, Mass. 12 Barrett PI. 

*Bennett, Prof. A. A. Brown Univ., Providence, R.I. 

Bennett, ‘Asst. Prof. Theodore. Marietta Coll. a Marietta, Ohio. 

Benscoter, S. U. Civil Engineer, U. S. Engineers Office, Kansas City, Mo. 
3334 Agnes Ave. 

Bentley, Dr. A. F. R.F.D. 2, Paoli, Ind. 

§Bergmann, Dr. P. G. Assistant, Inst. for Advanced Study, Princeton, N.J. 
27 William St. 

Berkeley, L. M. Lawyer. 36 W. 91st St., New York, N.Y. 

Berman, Benjamin. Engineer, Triest Contracting Corp., Chrysler Bldg., New 
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BY-LAWS 
OF THE 
AMERICAN MATHEMATICAL SOCIETY 


ARTICLE I 
OFFICERS 


Section 1. The officers of the Society shall be a President, three Vice Presi- 
dents, .a Secretary, four Associate Secretaries, a Treasurer, a Librarian, and 
four Editorial Committees of three members each—one for the Bulletin, one for 
the Transactions, one for the Colloquium Publications, and one consisting of 
the representatives of the Society on the Board of Editors of the American 
Journal of Mathematics. 

Section 2. It shall be a duty of the President to deliver an address before 
the Society at the close of his term of office or within one year thereafter. 

Section 3. The Librarian shall have charge of arrangements for the exchange 
of the Society’s publications. 


ARTICLE II 
Boarp OF TRUSTEES 


Section 1. There shall be a Board of Trustees consisting of five trustees 
elected by the Society, in accordance with Article IV. 

Section 2. The function of the Board of Trustees shall be to receive and 
administer the funds of the Society, to have full legal control of its investments 
and properties, to make contracts and, in general, to conduct all business affairs 


of the Society. 
ARTICLE III 
CouNcIL 


Section 1. The Council shall consist of the officers specified in Article I, of 
ex-secretaries who have served as Secretary for ten years or more, of ex-presi- 
dents for a period of six years after the expiration of their respective presidential 
terms, and of fifteen additional elected members chosen in accordance with Ar- 
ticle IV, Section 2. 

Section 2. Its function shall be to formulate and administer the scientific 
policies of the Society and to act in an advisory capacity to the Board of Trus- 
tees. 

Section 3. At meetings of the Council five members shall constitute a quorum 
for the transaction of business. Between meetings business may be transacted 
by a mail vote. This shall require at least fifteen favorable votes and also that 
the number of these votes be three-quarters of those transmitted to the Secretary 
before the time announced for the closing of the polls. In case three or more 
members of the Council request postponement, at time of voting, action on the 
matter at issue shall be postponed until the next meeting of the Council, unless at 
the discretion of the Secretary the question is made the subject of a second Ictter 
vote, in connection with which brief statements of reasons, pro and con, are 
circulated to members. 


ARTICLE IV 
ELECTION AND TERM OF OFFICE OF OFFICERS AND TRUSTEES 


Section 1. The term of office shall be two years for the trustees, the Presi- 
dent, the Vice Presidents, the Secretary, the Associate Secretaries, and the 
Treasurer; three years each for the Librarian, the Editorial Committees of the 
Bulletin, the Transactions, and the Colloquium Publications, and the fifteen elected 
members of the Council, five of the latter retiring annually; five years for the 
representatives of the Society on the Board of Editors of the American Journal 
of Mathematics. In every case, however, the trustees and officers shall continue 
until their successors shall have been duly elected and qualified. The President, 
the Vice Presidents, and the fifteen elected members of the Council shall not 
be eligible for immediate reelection to their respective offices. 
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Section 2. Election of trustees, officers, and members of the Council shall be 
by ballot at the Annual Meeting. An official ballot shall be sent to each member 
by the Secretary at least one month prior to the Annual Meeting, and such ballots, 
if returned to the Secretary in envelopes bearing the names of the voters and 
received prior to the closing of the polls, shall be counted at the Annual Meet- 
ing. Each ballot shall contain a name proposed by the Council for each office 
to be filled, with blank spaces in which the voter may substitute other names. 
A majority of all votes cast, whether in person or by mail, shall be necessary 
for election. In case of failure to secure a majority for any office, the members 
present at the Annual Meeting shall choose by ballot between the two having 
the highest number of votes. 

Section 3. If the President of the Society die or resign, before the expira- 
tion of his term of office, the Council may, with the approval of the trustees, 
designate one of the Vice Presidents to serve as Acting President until the next 
Annual Meeting, when a President shail be elected by the Society. Such vacan- 
cies as may occur at any time among the other officers may be filled by the 
Council with the approval of the trustees. 

Section 4. If any trustee die or resign during his tenure of office, the vacancy 
thus created shall be filled for his unexpired term by the Board of Trustees. 

Section 5. If any elected member of the Council die or resign more than one 
year before the expiration of his term, the vacancy for the unexpired term shall 
be filled by the Society at the next Annual Meeting. 


ARTICLE V 
ELECTION OF MEMBERS 


Section 1. Election of members shall be by vote of the Council. 

Section 2. There shall be four classes of members, ordinary, contributing, in- 
stitutional contributing, and sustaining. 

Section 3. A firm, corporation, institution, association or individual inter- 
ested in the support of mathematics, may be elected to sustaining membership. 
A sustaining member shall receive both the Bulletin and the Transactions (see 
Article X), and shall have the privilege of nominating one or more persons for 
election by the Council to ordinary membership in the Society, the number to be 
determined by the Council. Such nominations shall not be acted upon until at 
least thirty days after their presentation to the Council (at a meeting or by mail). 

Section 4. A firm, corporation, institution, or association interested in the 
support of mathematics may be elected to institutional contributing membership. 
A contributing member shall receive the Bulletin or have the privilege, for each 
twenty-five dollars contributed, of nominating one person to ordinary member- 
ship in the Society. Such nominations shall not be acted upon until at least thirty 
days after their presentation to the Council (at a meeting or by mail). 

Section 5. Except in the case of nominees of sustaining members and of in- 
stitutional contributing members, application for admission to ordinary member- 
ship shall be made by the applicant, on a blank provided by the Secretary, and 
shall be approved by two members of the Society. Such applications shall not be 
acted upon until at least thirty days after their presentation to the Council (at a 
meeting or by mail), except in the case of members of other societies entering 
under special action of the Council. 

Section 6. An ordinary member may become a contributing member by pay- 
ing the dues for such membership. 


ARTICLE VI 
Dues 

Section 1. Persons elected to ordinary membership in the Society by the 
Council, under the provisions of Article V, Section 5, shall be admitted to mem- 
bership upon the payment, within sixty days of the date of their election, of an 
initiation fee of five dollars. 

Section 2. The annual dues of persons elected by the Council to ordinary 
membership under the provisions of Article V, Section 5, shall be eight dollars, 
with the following exceptions: (1) during the first three years of membership, 
the annual dues shall be six dollars; a person shall be considered to have com- 
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pleted his first year of membership on January 1 following his election; (2) 
the amount of dues may be altered by reciprocity agreements with other societies ; 
(3) the Council may make special rulings in exceptional cases, with the approval 
of the Board of Trustees ; four dollars and fifty cents of the dues of each member 
shall be for a year’s subscription to the Bulletin. Each new member shall pay in 
proportion to the unexpired fraction of the year at the time of his election. 

Section 3. The minimum dues for a contributing member shall be fifteen dol- 
lars per year. Members may, upon their own initiative, pay larger dues. 

Section 4. The dues for an institutional contributing member for any year 
shall not be less than twenty-five dollars. Institutions may pay larger dues. 

Section 5. The dues of a sustaining member for any year shall not be less than 
one hundred dollars. A sustaining member who contributes annually at least five 
hundred dollars shall be designated as a Patron of the Society. 

Section 6. Persons elected to ordinary membership as nominees of sustaining 
members or institutional contributing members under the j provisions of Article V, 
Sections 3-4, shall not be required to pay an initiation fee. They shall not be 
required to pay dues, so long as it is agreed that they are designated by the 
sustaining member or institutional contributing member under these provisions. 
If a nominee of a sustaining member or an institutional contributing member 
later becomes a dues-paying member, he shall pay dues at the rate of six dollars 
a year for the remainder (if any) of his first three years of membership, and 
eight dollars a year thereafter. 

Section 7. If the annual dues of any member remain unpaid beyond a reason- 
able time, the Board of Trustees shall remove his name from the list cf mem- 
bers, after due notice. 

Section 8. Any member not in arrears of dues may become a life member 
on the payment of a sum to be determined in accordance with actuarial principles.* 


ARTICLE VII 
MEETINGS 

Section 1. The Annual Meeting of the Society shall be held between the 
fifteenth of December and the fifteenth of January next following. Notice of the 
time and place of this meeting shall be mailed by the Secretary or an Associate 
Secretary to the last known post office address of each member of the Society. 
The times and places of the Annual and other meetings of the Society shall be 
designated by the Council. 

Section 2. The President may call a meeting of the Council whenever the 
affairs of the Society make it desirable; he shall call a meeting of the Coun- 
cil on written request of five of its members. 

Section 3. The Board of Trustees shall have its regular Annual Meeting 
on the first day of the Annual Meeting of the Society. Special meetings of the 
Board of Trustees may be called by the Chairman of the Board upon three days’ 
notice of such meeting mailed to the last known post office address of each 
trustee. He shall call a meeting upon the receipt of a written request of two 
of the trustees. Meetings for the transaction of business may also be held by 
common consent of all the trustees. 


ARTICLE VIII 
SECTIONS 


Whenever it shall appear to the Council that a sufficient number of mem- 
bers of the Society are desirous of conducting in any locality periodic meetings 
for the reading and discussion of mathematical papers, the Council may authorize 
the formation of a Section to be composed at each sectional meeting of such 
members of the Society as may be present; and the Council shall have the right 
to withdraw such authorization. 


ARTICLE IX 
PROGRAMS 
Section 1. Papers intended for presentation at any meeting or sectional meet- 
ing of the Society shall be passed upon in advance by a program committee ap- 


*See table on page 8. 
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pointed by or under the authority of the Council; and only such papers shall 
be presented as shall have been approved by such committee. Papers in form 
unsuitable for publication, if accepted for presentation, shall be referred to on 
the program as preliminary communications or reports. 

Section 2. No matter of general business shall be considered at any meeting 
of the Society except the Annual Meeting without the recommendation of the 


Council. 
ARTICLE X 
PUBLICATIONS 


Section 1. The Society shall publish an official organ called the Bulletin of 
the American Mathematical Society which shall be sent to each member of the 
Society; four dollars and fifty cents of the dues paid by each member shall be for 
a year’s subscription to this publication. It shall publish a series of volumes called 
Colloquium Publications, which shall embody in book form new mathematical de- 
velopments. It shall publish a journal, the object of which shall be to make 
known important researches presented at meetings of the Society; this journal 
shall be called the Transactions of the American Mathematical Society. It shall 
also cooperate in the conduct of the American Journal of Mathematics. 

Section 2. The editorial management of the Bulletin, Transactions, and Collo- 
quium Publications and the participation of the Society in the editorial manage- 
ment of the American Journal of Mathematics shall be in charge of committees 
as specified in Article I 

ARTICLE XI 
AMENDMENTS 

These By-Laws may be amended or suspended at any meeting of the Society 

on recommendation of the Council and by a two-thirds vote of the members 


present, provided notice of such proposed action and of its general nature shall 
have been given in the call for such meeting. 


\ 
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REPORT OF THE TREASURER FOR THE PERIOD 
DECEMBER 1, 1935 TO NOVEMBER 30, 1936 
BALANCE SHEET 
November 30, 1936 


ASSETS 
CasH In BANKS: 
Corn Exchange Bank Trust Company ....$ 8,932.83 


Providence Institution for Savings ...... 5,158.88 

Union Dime Savings Bank .............. 5,752.38 $ 22,517.59 
INVESTMENTS (Value based on market quota- 

tion as of November 30, 1936, $92,866.95. ) 99,285.15 
RESERVES AND SURPLUS 

RESERVES : 

Life Memberships for 1937 .............. 6,115.91 

Semicentennial Celebration .............. 1,000.00 

Bulletin Reprinting and Index Fund ..... 637.13 

Transactions Reprinting and Index Fund 108.59 

Transactions Life Subscription.......... 118.06 

Surptus AT NoveMBER 30, 1936 .............. 14,962.11 

Total Reserves and Surplus ........ $121,802.74 


STATEMENT OF GENERAL RECEIPTS AND GENERAL DISBURSEMENTS 
GENERAL RECEIPTS: 


Dues from Ordinary Memberships ...............20- $12,188.99 
Dues from Contributing Memberships ................ 1,206.00 
Dues from Institutional Memberships ................ 6,180.00 
Interest Income from Endowment Fund and General 
Receipts at Summer Meeting 1936 .................0.. 3,146.00 
GENERAL DISBURSEMENTS : 
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REPORT OF THE TREASURER FOR 1936 
Semicentennial Committee 100.00 
American Journal Subvention ..................s000e- 2,500.00 
Expenses at Summer Meeting 1936 ..................- 2,966.79 
Total General Disbursements ................... ae 13,454.10 
Excess oF GENERAL RECEIPTS OVER GENERAL DISBURSEMENTS $16,537.62 
Additions: 
Balances at December 3, 1935 Transferred to Surplus ..$ 4,910.26 
Adjustment of Life Membership Reserve ............ 338.70 
Adjustment of Transactions Life Subscription Reserve 2.63 
Excess of General Receipts over General Disbursements 
Deductions: 
Appropriation to Bulletin Account ...................- $ 8,097.16 
Appropriation to List of Members Account .......... 400.00 
Appropriation to Transactions Account .............. 2,280.70 
Appropriation to Colloquium Account ................ 1,250.00 
Appropriation to Semicentennial Fund ................ 1,000.00 
Appropriation to Sinking Fund ..................02-- 3,500.00 
BULLETIN 
Batance av dude $ 1,919.92 
Receipts: 
Appropriation from General Receipts ...........-...++- 8,097.16 
Disbursements : 
Printing (2 numbers for 1935, 10 for 1936) .......... $ 6,575.72 
Salaries, Annuity and Pension ..............seeeeee- 2,252.26 
Miscellaneous—Office Furniture, Supplies, etc. ...... 839.95 
Lapse of Unexpended Balance at December 3, 1935 .. 1,919.92 11,701.69 
BULLETIN—LIST OF MEMBERS 
BALANCE AT DECEMBER 3, 1935 ..... Joeseervrccocscecssases $ 400.00 
Appropriation from General Receipts ..............+--- 400.00 
Disbursements : 
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BULLETIN REPRINTING AND INDEX 


Receipts : 
Disbursements : 
Barance at 30, 9956 $ 637.13 
TRANSACTIONS 
Receipts : 
Appropriation from General Receipts ...............006. 2,280.70 
Disbursements : 
Printing (5 for. 1936). $ 5,485.05 
Salaries,” Anmuuty. and Pension. 1,557.48 
Miscellaneous— Postage, Supplies, etc. .............000- 364.29 
Lapse of Unexpended Balance at December 3, 1935 .... 2,679.31 10,195.97 
TRANSACTIONS REPRINTING AND INDEX 
Barance ar 3. 1955 $ 459.14 
Disbursements : 

COLLOQUIUM 
BAtance ar $ 6,785.11 

Receipts : 
Sales of Colloquium Volumes ..............--ce00s- $ 3,194.51 
Sales of Colloquium Vda 6 (Bliss) for National 
Appropriation from General Receipts by Order of 
Disbursements : 


Miscellaneous—Shipping, Supplies, etc. (including cost 

of shipping Volume 16 for National Research Council) = 50 
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Payment to National Research Council for Volume 16 


Colloquium Lecture Expenses .............002sccce00- 88.55 4,048.31 
BALANCE AT NoveMBER 30, 1936 ..... $ 7,807.68 


SPECIAL FUNDS 


Ennowment Funp Total Investments Cash 


Balance at December 3, 1935 ...... ce Ee $73,183.87 $72,568.26 $ 615.61 
Additions : 
Deductions : 
Transferred to General Receipts .......... 2,890.60 2,890.60 
Accrued Interest Purchased ............. 2,777.80 2,777.80 
Balance at November 30, 1936 ..............-- $70,431.07 $69,790.46 $ 640.61 
BocHErR Funp 
Balance.at December 3, 1935 .....27.<.+.00+02 $ 1,892.40 $ 1,663.60 $ 228.80 
Additions : 
Deductions: 
Accrued Interest Purchased ............. 8.85 8.85 
Balance at November 30, 1936 ................ $ 1,955.49 $ 1,484.99 $ 470.50 


(Principal $1,188.00; Income $767.49.) 


Cote Funp 


Balance at December 3, 1935. 2.6. ccciscesses. $ 2,971.63 $ 2,523.02 $ 448.61 
Additions : 
Of DOM 169.76 169.76 
Deductions : 
Accrued Interest Purchased ............. 7.52 7.52 
Of BONG? 169.76 169.76 
Balance at November 30, 1936 ................ $ 3,078.05 $ 2,345.74 $ 732.31 


(Principal $2,093.13; Income $984.92.) 


Moore Funp 


Balance at December 3, 1935 ...........---0¢- $ 3,918.83 $ 2,973.81 $ 945.02 
Addition: 


82 AMERICAN MATHEMATICAL SOCIETY 


Deduction: 
Accrued Interest Purchased .............. 31.31 31.31 
Baiance at November 30, 1936 ................ $ 4,030.39 $ 2,942.50 $1,087.89 


(Principal $2,100.62; Income $1,929.77.) 


Remty Funp 


Balance at November 30, 1936 ..............00- $ 6,558.26 $ 6,208.50 $ 349.76 
(Principal $6,531.00; Income $27.26.) 
P. A. SmitH 
Treasurer 


New York, N.Y. 
November 30, 1936 


REPORT OF THE AUDITING COMMITTEE 
1936 
We, the undersigned Auditing Committee, appointed by the American Mathe- 
matical Society, have this day audited the accounts of the Treasurer and in our 
opinion the following statement is correct: 


CasH BALANcE AT DeEceMBER 3, 1935: 


Corn Exchange Bank Trust Company .................. $ 6,724.15 
Providence Institution for Savings ................eee2ee 5,032.29 
Union Dime Savings Bank 
$20,015.91 
Cash Receipts—December 3, 1935 to November 30, 1936 ... 39,892.66 
Cash Disbursements—December 3, 1935 to November 30, 1936 37,683.98 
CasH BALANCE AT NoveMBer 30, 1936: 
Corn Exchange Bank Trust Company .................... $8,932.83 
Providence Institution for Savings 5,158.88 
$22,517.59 
S. A. Jorre 


A. E. Meper, Jr. 
New York, N.Y. 
December 11, 1936 
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BALANCE SHEET 
November 30, 1937 
ASSETS 
CAsH In BANKS: 
Corn Exchange Bank Trust Company ....$ 3,579.88 
Union Dime Savings Bank .............. 


INVESTMENTS (Value based on market quota- 


tion as of November 30, 1937, $90,396.75. ) 118,582.45 


RESERVES : 
2,107.49 
Life Memberships for 1938 .............. 5,865.38 
Semicentennial Celebration .............. 2,000.00 
Bulletin Reprinting and Index Fund ..... 108.55 
Transactions Reprinting and Index Fund . 38.59 
Transactions Life Subscription .......... 117.79 
SurpLus AT NoveMBER 30, 1937 18,142.71 
Total Reserves and Surplus ......... 
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DECEMBER 1, 1936 TO NOVEMBER 30, 1937 


5 
5,868.30 $ 12,175.53 


$130,757.98 


$130,757.98 


STATEMENT OF GENERAL RECEIPTS AND GENERAL DISBURSEMENTS 


GENERAL RECEIPTS: 


Dues from Ordinary Memberships .................-.- $12,873.54 
1,201.97 


Dues from Contributing Memberships ................. 


Dues from Institutional Memberships ................ 6,429.75 


Interest Income from Endowment Fund and General 


GENERAL DISBURSEMENTS: 


Office Parniture and Fixtures 


$25,552.60 


| 
| 
| 
RESERVES AND SURPLUS 
489.15 
613.98 
550.00 
57.96 
579.42 
200.00 
100.00 
83 
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10,442.01 
$15,110.59 


$14,962.11 


18,958.63 


$33,920.14 


15,777.43 


Encome Golloction 265.24 
American Journal Subvention .........0ce.csccccccess 2,500.00 
Total General Disbursements 
Excess oF GENERAL RECEIPTS OVER GENERAL DISBURSEMENTS 
Additions : 
Adjustment for Amortization of Investments .......... $ 3,576.10 
Adjustment of Prior Year’s Income Distribution ...... 20.54 
Adjustment of Life Membership Reserve ............. 250.53 
Adjustment of Transactions Life Subscription Reserve at 
Excess of General Receipts over General Disbursements 
15,110.59 
Deductions : 
Appropriation to Bulletin Account .................... $ 7,981.16 
Appropriation to Transactions Account ................ 2,546.27 
Appropriation to Colloquium Account ................ 1,250.00 
Appropriation to Semicentennial Fund ................ 1,000.00 
Appropriation to Sinking Fund ....................06. 3,000.00 


$18,142.71 


$ 1,701.04 
7,981.16 
$ 9,682.20 


BULLETIN 
Receipts: 
Appropriation from General Receipts ..................- 
Disbursements : 
Printing (2 numbers for 1936, 10 for 1937) ............ $ 6,295.31 
Salaries, Annuity and Pension 2,463.35 
Miscellaneous—Office Furniture, 1938 List of Members 
BULLETIN REPRINTING AND INDEX 
Receipts : 
Disbursements : 
TRANSACTIONS 
Receipts : 
Appropriation from General Receipts .................- 


$ 5,625.46 
2,546.27 
$ 8,171.73 


9,682.20 

$ 637.13 

| 339.85 
$ 976.98 

868.43 

$ 108.55 
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Disbursements : 
Printing (1 number for 1936, 5 for 1937) ............ $ 6,169.45 


TRANSACTIONS REPRINTING AND INDEX 


Disbursements : 

CoLLoguiuM 
BALANCE, aT. 1, 1936.) $ 7,807.68 

Receipts : 
Sales of Colloquium Volumes ....................+-- $ 2,267.45 
Sales of Colloquium Vo!ume 16 (Bliss) for National 
Appropriation from General Receipts by Order of 
Contribution from the Charles Phelps Taft Memorial 
Disbursements : 
Miscellaneous—Shipping, Supplies, etc. (including cost 
ot shipping Volume 16 for National Research Council) 305.78 
Payment to National Research Council for Volume 16 


SPECIAL FUNDS 


Expowment Total Principal Income 


Balance at December 1, 1936 .................- $70,431.07 $70,431.07 
Additions : 
Adjustment for Amortization of Investments 3,174.27 3,174.27 
Deduction: 
Transferred to General Receipts and Surplus 5,688.03 5,688.03 
Balance at November 30, 1937 ............222- $70,456.07 $70,456.07 
Bocuer Funp 
Balance at December 1, 1996. $ 1,955.49 $ 1,188.00 $ 767.49 
Additions: 
Adjustment for Amortization of Invest- 
es 87.33 87.33 


$ 1,188.00 $ 924.17 
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Deduction : 
Adjustment of Prior Year’s Income Distri- 
Balance at November 30, 1937 ..............-- $ 2,107.49 $ 1,188.00 $ 919.49 
Funp 
Balance at December 1, 1936 ...............-- $ 3,078.05 $ 2,093.13 $ 984.92 
Additions : 
Adjustment for Amortization of Invest- 
Deduction: 
Adjustment of Prior Year’s Income Distri- 
Balance at November 30, 1937 ............200- $ 3,211.35 $ 2,093.13 $1,118.22 
Moore Funp 
Balance at December 1, 1936 ...............-- $ 4,030.39 $ 2,100.62 $1,929.77 
Additions : 
Adjustment for Amortization of Invest- 
Deduction : 
Adjustment of Prior Year’s Income Distri- 
Balance at November 30, 1937 ............--6- $ 4,173.89 $ 2,100.62 $2,073.27 
ReILty FunD 
3alance at December 1, 1936 ............0002- $ 6,558.26 $ 6,531.00 $ 27.26 
Addition: 
Deduction: 
Adjustment for Amortization of Invest- 
Balance at November 30, 1937 ...............-. $ 6,729.84 $ 6,531.00 $ 198.84 
P. A. SmitH 
Treasurer 


New York, N.Y. 
November 30, 1937 
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REPORT OF THE AUDITING COMMITTEE FOR 1937 


REPORT OF THE AUDITING COMMITTEE 
1937 


We, the undersigned Auditing Committee, appointed by the American Mathe- 
matical Society, have this day audited the accounts of the Treasurer and in our 
opinion the following statement is correct: 


CasH BALANCE AT DeceMBER 1, 1936: 


Corn Exchange Bank Trust Company ................-+-- $8,932.83 
Providence Institution for Savings .............2...+000: 5,158.88 
Union Dime Savings is 5,752.38 $22,517.59 
Cash Receipts—December 1, 1936 to November 30, 1937 .... 36,860.23 
Interest on Savings Accounts in Bank for Savings and 
sien Dimé Savitios Bank 169.77 
~_ Disbursements—December 1, 1936 to November 30, 
CasH BALANCE AT NoveMBER 30, 1937: 
Corn Exchange Bank Trust Company ................-.--- $3,579.88 
$12,175.53 
S. A. Jorre 
A. E. Meper, Jr. 


New York, N.Y. 
December 16, 1937 
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PUBLICATIONS 
JourRNALS 


Bulletin of the American Mathematical Society. 
Transactions of the American Mathematical Society. 


300KS 
Mathematical sweeet Read at the International Mathematical Congress, 


1896, xvi, 411 pp. $4.70 
F. Klein, The zvanston Colloquium Lectures on Mathematics, 1894, x, 
109 pp.; reprinted, 1911, xii, 109 pp. 1.00 
CoLLoguIuM SERIES 
1. H. S. White, Linear Systems of Curves on Algebraic Surfaces; 
FS. Woods, Forms of Non-Elucidean Space; 
E. B. Van Vleck, Selected Topics in the Theory of Divergent Series 
and of. Continued Fractions ; 
1905, xii, 187 pp. $3.00 
2: Fe. Moore, Introduction to a Form of General Analysis ; 
M. Mason, Selected Topics in the Theory of Boundary Value Prob- 
ms of Differential Equations; 
pel Projective Differential Geometry; 
dio. x, 222 p Out of print 
G. A. Existence Theorems, 1913; reprinted, 1934, 
iv, 107 pp 
32. E. Kasner, Differential- Geometric Aspects of Dynamics, 1913; 
printed, 1934, iv, 117 pp. 2.00 
4. L. E. Dickson, On Invariants and the Theory of Numbers; 
W. F. Osgood, Topics in the Theory of Functions of Several Com- 
plex Variables; 1914, xviii, 230 pp. Out of print 
5;. G. C. Evans, Functionals and Their ig mong Selected Topics, 
Including Integral Equations, 1918, xii, 136 pp. Out of print 
52. O. Veblen, Analysis Situs, 1922; second ed., 1931, x, 194 pp. 2.00 
6. G. C. Evans, The Logarithmic Potential. Discontinuous Dirichlet and 
Neumann Problems, 1927, viii, 150 pp. 2.00 
7. E. T. Bell, Algebraic ‘Arithmetic, 1927, iv, 180 pp. 2.70 
Non-Riemannian Geometry, 1927; reprinted, 1934, 
184 p 2.70 
9. D. Birkhoff, Dynamical Systems, 1927, viii, 295 pp. 3.35 
10. B. Algebraic Geometry and Theta 1929, viii, 
282 p 
D: The Theory of 1930, viii, 178 pp. Out of print 
12. S. Lefschetz, Topology, 1930, x, 5.35 
3. RL. Moore, Foundations of Point Set “Theory, 1932, viii, 486 pp. 6.00 
14. J. F. Ritt, Differential Equations from the Alge braic Standpoint, 1932, 
x, 172 pp. 2.70 
15. M. H. Stone, Linear Transformations in Hilbert Space and Their Ap- 
plications to Analysis, 1932, viii, 622 pp. 8.00 
16. G. A. Bliss, Algebraic Functions, 1933, x, 218 pp. 3.35 
17. J. H. M. Wedderburn, Lectures on Matrices, 1934, viii, 200 pp. 3.35 
18. M. Morse, The Calculus of Variations in the Large, 1934, x, 368 pp. 5.35 
19. R. E. A. C. Paley and N. Wiener, Fourier Transforms in the Com- 
plex Domain, 1934, viii, 184 pp. + portrait plate. 335 
20. J. L. Walsh, Interpolation and Approximation by Rational Functions 
in the Complex Domain, 1935, x, 382 pp. 6.00 
21. J. M. Thomas, Differential Systems, 1937, x, 118 pp. 2.00 
22. C. N. Moore, Summable Series and Convergence Factors, 1938, vi, 
105 pp. 2.00 
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